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Adsorption Phenomena 


USSR UDC 541.183 
STUDY OF THE SORPTION OF A BENZENE-ETHYLACETATE SOIUTION ON ZEOLITE NaX 


Moscow ZHURNAL FIZICHESKAY KHIMII in Russian No 5, pp 733-734 manuscript 
received 26 Apr 78 


LARTONOV, O. G., CHMUTOV, K. V., and SHAYUSUPOVA, ». SH., Academy of 
Sciences SSSR, Institute ↄf Physical Chemistry, Moscow 


[Abstract] The title study was carried out at 303, 338, and 363°K. 
Ethyiacetate is preferentially adsorbed from benzene solutions at all 
concentrations although both components are adsorbed on the NaX zeolite. 
This way be explained by the characteristics of the electronic structure 
of the et»ylacetate molecule which gives it a higher adsorption potential. 
Calculations were made of the changes in the chemical potential (A¢@), 
the free energy (4 G) and the enthalpy (A H) of the sorbent when it is 
wet with solutions having different compositions x,. Agand OG decrease 
wit increasing x; more uniformly than the value of JH, which decreases 
to »1 = 0.1 then remains almost constant. The entropy term TOS has a 
ven Ay expressed minimum at x; = 0.1. For x; = 1,/2HO = Hy - Hy = 59.41 
j/e2 = 19,607 kj/mole at 338°K; AG° = AG® «= 46.15, 44.33, and £3.35 j/g 
at temperatures of 303, 338, and 363°K respectively. Although the volume 
mixing of the ethylacetate-benzene solution is almost ideal, the free 
energy ol mixing is strongly negative. Several models are considered to 
account for the experimental observations. Figures 3; references 5 
(Russian) 





USSR . UDC 541.183 


STUDIES OF THE SORPTION OF AN ETHANOL - ETHYLACETATE SOLUTION ON NaX 
ZEOLITE 


Moscow 7HURNAL FIZICHESKOY KHIMII in Russian No 5, pp 734-736 manuscript 
received 26 Apr 78 





LARIONOV, 0. G., CHMUTOV, K. V., and SHAYUSUPOVA, M. SH., Academy of 
Sciences SSSR, Institute of Physical Chemistry, Moscow 


[Abstract] The isotherms were measured in the title system at 303, 338, 
and 363°K. These isotherms are steeper than those for the solutions 
ethanol - benzene and ethanol - octane using the same NaX zeclite sorbent. 
The maximum value of the excess adsorption of the alcohol occurs at a 
relative concentration of 0.15 ethanol in solution. Ethanol is prefer- 
entially adsorbed over the entire concentration range, however. Calcula- 
tions of the thermodynamic parameters show that Ogand AG are smaller in 
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this system than in the benzene - iso-octane and benzene - cyclohexane 
systems. The enthalpy of wetting has a minimum at x, = 0.1 then it 
increases toAH® = Hp - Hy = 29.52 j/g = 5623 kj/mole. The values of 
TS are negative over all concentration ranges except for a very small 
area. Curves are shown of these parameters vs. log of the proportion 
of ethanol in the mixture. Figures 3; references 5 (Russian) 


USSR UDC 541.124 


DETERMINING THE VALUES OF THE SPECIFIC SURFACE 4REA USING A CALORIMETRIC 
METHOD 


Moscow ZHURNAL FIZICHESKOY KHIMII in Russian No 5, pp 738-739 manuscript 
received 4 May 78 


NEPOCHATOV, V. M., KISELEVA, YE. V., and BUNDEL', A. A., Moscow Chemical 
Technological Institute imeni D. I. Mendeleyeva 


[Abstract] The title process is an improvement over the rate-of-solution 
method in that the compound being studied can be dissolved in aqueous, 
non-aqueous, or even corrosive solutions. A calorimeter is used to 
measure the rate of change in the temperature (dt/d‘V) of a solvent con- 
taining the powdered sample. The value of dt/d7 is proportional to the 
rate of solution and the rate of solution to the specific surface area. 
This technique was used to measure the specific surface area of various 
sizes of CaCly particles. The specific surface area obtained was six 
times smaller than that determined microscopically. The addition of 
stirring at about 180 rpm brought the results into better agreement. 
Applied to KCl crystals, this technique produced results which vere 
generally about 10% higher than the microscope results. Although somewhat 
imprecise, this method can be used to measure particles in the range of 

1 to 200 - 250 microns, which is difficult with current methodology. The 
analysis takes about 15 minutes. References 6; 3 Russian, 3 Western. 
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USSR UDC 614.894.2-07:612.2 


PHYSIOLOGICAL AND HYGIENIC EVALUATION OF “UNIVERSAL” ANTI-AEROSOL 
RESP TRATORS 


Moscow GIGIYENA TRUDA I PROPESSIONAL'NYYE ZABOLEVANIYA in Russian No 11, 
Nov /8 pp 52-53 manuscript received 30 Jul 77 


ANTONIK, V. 1L., NECHIPIROVICH, Z. G., ANTONIK, I. P. and SHEVCHENKO, L. G., 
Gor lovka 


fAbstract] Requirements of a respirator for protection of the respiratory 
apparatus of the individual user -- with respect to built-in resistance 

to breathing, range of vision and assured harmless levels of CO» in 
respired air — are pointed out. In this article a “Universal” respirator, 
a new, anti-aerosol, valve respirator, is evaluated for individual use. 

(It was tested on healthy men, under dust-free conditions). The device 
was compared with one, (U-050), two (U-505) filtering cartridges and a 
serial-issue respirator, F-62SH. It differs from respirator F-62SH in 
that its half-mask has wodified filter cartridges which can be varied in 
number, from 1 to 3, depending on conditions of use. The “Universal” is 
said to have an improved construction of the valves and fittings. Measured 
were resistance ot breathing, parameters of respiration (breathing fre- 
quency, minute volume of respiration, breathing volume) and of the cardio- 
vascular system (pressure, heart contraction), and muscle fatigue. 
Measurement were taken at rest and under working conditions. The device 
received a positive evaluation. References 9, Russian. 














USSR UDC 547.944/945 


KOROLKOWILA SEWERZOWII ALKALOIDS 
Tashkent KHIMIYA PRIRODNYKH SOYEDINENIY in Russian No 6, 1978 p 817 


ABDULLAYEVA, D. U.. SAMIKOV, K., SHAKIROV, R., and YUNUSOV, S. YU., Order 
of the Red Banner of Labor Institute of Plant Substances Chenistry, 
Academy of Sciences Uzbek SSR, Tashkent 


[Abstract] Studies on the above-ground portions of Korol«owia sewerzowii, 
collected in Katrantau (Kirgiz SSR), led to the isolation of the alkaloids 
corsidine, corseverinine, sevedine, and sevcoridinine. The latter 
represents the first reported isolation of this alkaloid from K. sewerzowii. 
References: 9 Russian. 


USSR UDC 547.944/945 
RHINOPETALUM BUCHARICUM ALKALOIDS: RINOLINE STRUCTURE 
Tashkent KHIMIYA PRIORODNYKH SOYEDINENIY in Russian No 6, 1978 pp 815-817 


SAMIKOV, K., SHAKIROV, R., and YUNUSOV, S. YU., Order of the Red Banner 
of Labor Institute of Plant Substances Chemistry, Academy of Sciences 
Uzbek SSR, Tashkent 


[Abstract] Studies on the alkaloids of Rhinopetalum bucharicum collected 
in April 1977 on the Darvaz ridge of the Pamir-Alay mountains led to 

the isolation of a novel alkaloid, rinoline (C3,Hco7NO7), with a melting 
temperature of 255-257°. IR, NMR, and mass spectrography led to the 
identification of rinoline as 3-beta-D-glucopyranosidorinolidine. 

Tables 1; Figures 1; References 13: 6 Western, 7 Russian. 











USSR UDC 547.944 


STUDIES ON QUATERNARY BENZOPHENANTHRIDINE ALKALOIDS: 9,10-DEMETHYLENE 
DERIVATIVES OF SANGUINARINE 


Tashkent KHIMIYA PRIRODNYKH SOYEDINENIY in Russian No 6, 1978 pp 764-767 


LASSKAYA, O. YE., and TOLKACHEV, 0. N., All-Union Scientific Research 
Institute of Medicinal Plants, Moscow 


[Abstract] Conditions are described for the isolation and purification 

of Macleaya cordata alkaloids which resulted in the identification of 

2 minor alkaloids: 9,10-demethylenesanguinarine (I) and 9,10-demethylene- 
9,10-dehydrosanguinarine (II) - 1 was established to be an artifact 
derived from acid hydrolysis of II and does not occur in the fresh plant. 
Tables 1, Figures 1; References: 2 Western. 


USSR UDC 547.944/945 
HAPLOPHYLLUM LATIFOLIUM ALKALOIDS: HAPLATINE STRUCTURE 
Tashkent KHIMIYA PRIRODNYKH SOYEDINENIY in Russian No 6, 1978 pp 758-764 


NESMELOVA, YE. F., BESSONOVA, I. A., and YUNUSOV, A. YU., Order of the 
Red Banner of Labor Institute of Plant Substances Chemistry, Academy of 
Sciences Uzbek SSR, Tashkent 


[Abstract] Physicochemical studies were conducted on the alkaloids of 
Haplophyllum latifolium harvested in the Chimkent oblast. The spectral 
studies led to the identification of skimmianine, evoksin [sic], haplopine, 
glycoperine, haplamide, haplamidine, haplatine, and 7-isopenteniloxy- 
gamma-fagurine. in addition, the structure of haplatine was established 
as 7-(3'-hydroxymethelene)-butene-2' iloxy-4 ,8-dimethoxy-furanoquinoline. 
The qualitative and quantitative alkaloid composition of the above-ground 
portion of H. latifolium varied little with the season of harvest but 
differed markedly in relation to location. Figures 3; References /: 

3 Western, 4 Russian. 




















USSR UDC 547.944/945+536.26 


X-RAY DIFFRACTION STUDIES OF ALKALOIDS. V. CRYSTALLINE AND MOLECULAR 
STRUCTURE OF SIBIRICINE 


Tashkent KHIMIYA PRIRODNYKH SOYEDINENIY in Russian No 6, 1978 pp 752-758 


NASIROV, S. M., ISRAILOV, I. A., KUZ'MINA, L. G., YUNUSOV, M. S., 
STRUCHKOV, YU. T., and YUNUSOV, S. YU., Order of the Red Banner of Labor 
Institute of Plant Substances Chemistry, Academy of Sciences Uzbek SSR, 
Tashkent 


[Abstract] X-ray diffraction studies were conducted on sibiricine, a 

spirobenzylisoquinolixze alkaloid derived from Corydalis ledebouriana. 

The structure was characterized by bond lengths and valence angles common 

to this class of compounds. age rings A and D were planar, 3 

ring is a distorted eerishetr c(6 3 the C ring has the form of a 

flattened semichair “‘14)1,/,), while the E and F rings represent flattened 

oe Ec(20) and Ee(17)° Tables 4; Figures 2; References 9: 1 Russian, 
Western. 


USSR UDC 547.944/945 


HAPLOPHYLLUM LATIFOLIUM ALKALOIDS: STRUCTURE AND SYNTHESIS OF HAPLAMIDE 
AND HAPLAMIDINE 


Tashkent KHIMIYA PRIRODNYKH SOYEDINENIY in Russian No 6, 1978 pp 749-752 


NESMELOVA, YE. F., BESSONOVA, I. A., and YUNUSOV, S. YU., Order of the 
Red Banner of Labor Institute of Plant Substance Chemistry, Academy of 
Sciences Uzbek SSR, Tashkent 


[Abstract] The above-ground portions of Haplophyllum latifolium collected 
during different seasons in Kirgizia were subjected to methanol extrac- 
tion, silica gel chromatography, and spectral studies which led to the 
identification of alkaloids designated as haplamide (I) and haplamidine 
(11), with respective melting temperatures of 172-173° and 139-140°. On 
the basis of the spectral determinations and synthetic studies I was 
identified as N,N'-dibenzoylputrescine, and II was identical with N- 
cinnamoyl-N'benzoylputrescine. Figures 1; References: 11 Russian. 














Analytical Chemistry 


USSR UDC 614.72-074:547.553.3.06:543.42 
PHOTOMETRIC ASSAY OF DIMETHYLCYCLOHEXYLAMINE IN AIR 


Moscow GIGIYENA I SANITARIYA in Russian No 12, Dec 75 pp 46-47 manu- 
script received 22 May 7& 


TSENDROVSKAYA, V. A., Candidate of Chemical Sciences, All-Union Scientific 
Research Institute of kygiene and Toxicology of Pesticides, Polymers 
and Plastics, Kiev 


[Abstract] Due to absence in the literature of a sensitive assay method 
for the title substance (DMCHA) in air, recourse was had to adaptation 

of published methods of photometric and titrimetric assay of tertiary 
amines. The latter react with acid dyes, e.g., dromthymol blue and 
bromphenol blue; they also react, with high sensitivity, with sulfthalein 
dyes. In this work DMCHA was reacted with bromthymol blue. Conditions 
for the reaction and CHCl. extraction of the product formed are presented. 
The CHCi, solution was assayed photocolorimetrically with a blue filter, 
against a prepared standard solution. Sensitivity, 0.17 mcg/ml. Air 
sampling was carried out at the rate of 60 l/hr; conditions for complete 
extraction from air are described. The method is recommended for assay 
of DMCHA in air of an inhalation chamber, atmosphere air and in plastics. 
Triethylamine affects the accuracy of the method. References 2, Rus«ian. 





USSR UDC 543.544.45 


GAS CHROMATOGRAPHIC IDENTIFICATION OF ‘SAYFOS' AND 0,0,S-TRIMETHYL 
THLOPHOSPHATE IN PLANT SAMPLES WITH THEIR COMBINED PRESENCE 


Moscow ZHURNAL ANALITICHESKOY KHIMII in Russian Vol 23, No 11, 1978 
pp 2274-2276 manuscript received 17 Jul 77 


NFSTEROVA, I. P., All-Union Scientific Research Institute of Biological 
Methods of Plant Procection, Kishinev 


[Abstract] A description is given of a technique for separating “Sayfos, 
or 0,0-dimethy1-S-(4,6-diamino-1,3,5-triazine-2-yl)-rethyl dithiophos- 
phate, used as an insecticide for protecting vegetable crops from 
aphids, and its synergist, the trimethyl thiophosphate, from plant 
matter, and for making a quantitative analysis of them by gas-liquid 
chromatography when they are present in plants in combination. Two 

50-g plant mass samples not containing “Sayfos" wre added together with 
standard solutions of “Sayfos" and the trimethyl thiophosphate to equal 
a content of 5 pe for each compound, 10 min prior to homogenization. 


Pea 











These samples and four .th:.s from plents treated with "Sayfos” in the 
field were homogenited for 3 min with 150 ml of acetone in a mechanical 
homogenizer at 5000 r.p.m. Each sample was then filtered through a 
Blichner filter, after which the homogenizer's vessel and the residue 

on the filter were rinsed with 100 @l of acetone and the combined extracts 
were concentrated by evaporation at 50°C. Pigments were removed from the 
final aqueous residue by filtering it through a paper filter, and vax- 
liks impurities were removed by extraction with 50 al of hexane. The 
aqueous film was saturated with CaCl and “Sayfos” and the trimethy!] 
thiophosphate were extracted with ether. The ether extract was filtered 
and conc*ntrated by evaporation at 30°C until dry. The residue was 
dissolves in 2 m) of methanol and the content of trimethyl thiophosphate 
was determined by gas chroustography by adding 6y/1 of the solution to 
the chromatograph's evaporator. Then 2 ml of a 5M aqueous solution oi 
sodium hydroxide was poured over the methanol solution and heating vas 
performed with a reflux condenser in a water bath at 70°C for 15 ain. 

The cooled hydrol~sate was transferred to a separating funnel, diluted 
with 10 m. of 40-percent sulfuric acid, and the dimethyl thiophosphoric 
acid was «x >. ed with chloroform, after which the extract was filtered 
and concent cated by evaporation at not higher than 50°C. The dry residue 
was then <‘seolved in 0.5 ml of methanol and methylated with diazomethane. 
The conten oi che methylated product of the hydrolysis of "Sayfos,” the 
trimethyl thiophosphate, was then determined by gas chromatography. A 
"Tsvet-5" chromatograph was used, with a thermionic detector and a 

1310 X 4 mm glass column filled with “Chromaton N-AW,” containing 15 
percent “Carbowax 6000." This technique made it possible to identify 
"Sayfos” and the trimethyl thiophosphate when joirtly present in potato 
greens and tubers, sugar beets and beetroot, in the leaves and fruit of 
apples, in cabbage seedlings and in ripe cabbage, with a sensitivity c! 
0.06 mg of “Sayfos" and 0.02 mg of trimethyl thiophosphate per 1 kg of 
the matter analyzed. References 10: 2 Russian, 8 Western. 




















USSR UDC 547.962.32.07 


SYNTHESIS OF A STKUCTURAL GENE FOR LEU-ENKEPHALIN 


Moscow BIOORGANICHESKAYA KHIMIYA in Russian Vol 5, No 2, Feb 79 pp 305-307 
manuscript received 17 Nov 78 


YEFIMOV, V. A. and CHAKHMAKHCHEVA, O. G., USSR Academy of Sciences 
Institute of Bio-Organic Chemistry imeni M. M. Shemyakin, Moscow 


[Abstract] Details are presented of the chemical and enzymatic synthesis 
of a structural gene for one of the oligopeptides of the brain, the 
analgetic pentapeptide Leu-enkephalin, discovered in 1975. The approach 
employed is based on the pioneering work done in recombinant DNA 
synthesis, whereby the foundation was laid for producing proteins and 
peptides by the chemical synthesis of the appropriate gene, building it 
into an appropriate vector molecule, and then conveying the genetic 
material in a bacterial cell. The fundamental feasibility of this 
approach was demonstrated in 1977 by Itakura, Boyer et al., who synthe- 
sized the peptide hormone somatostatin in cells of E. coli. The DNA 
fragment synthesized in the present study contains, in addition to 
codons corresponding to amino acids of Leu-enkephalin, methionine and 
terminal codons, and also single-stranded cohesive termini at the 5' ends 
for recognition by Eco RI and Bam HI restriction nu~leases, needed for 
insertion into the plasmid. The resulting structural gene is a 22- 
component double-stranded polynucleotide witt emerging adhesive tetra- 
nucleotide ends. Four 13-desoxyribonucleotides were synthesized chemically 
by the block phosphodiester method. The 13-desoxyribonucleotides pro- 
duced were joined in pairs by means of T4 polynucleotide ligase. 
References 14: 2 Russian, 12 Western. 

















USSR UDC 577.156.3.02 


STABILIZATION OF AN ENZYME BY INTRODUCING POTENTIALLY REVERSIBLE CROSS- 
LINKS OF VARYING LENGTH TO A MOLECULE OF IT 


Moscow BIOORGANICHESKAYA KHIMIYA in Russian Vol 5, No 2, Feb 79 pp 295-300 
manuscript received 3 May 78, after correction 6 Sep 78 


TORCHILIN, V. P. amd MAKSIMENKO, A. V., USSR Academy of Medical Sciences, 
All-Union Cardiological Science Center, Moscow, and MARTINEK, K., Moscow 
State University imeni M. V. Lomonosov 


{[Abstcact] The stability of an enzyme can be increased by the creation 
of intramolecular crosslinks in the protein globule. These crosslinks, 
reinforcing the biocatz.iyst globule, hinder its shattering under the 
effect of denaturing forces. The best result can be achieved by applying 
in different sections of the enzyme's protein molecule crosslinking of 
varying length, conforming to the distance between possible centers of 
attachment in a specific section. The use of potentially reversible 
crosslinking is necessary for this. The results are given here of an 
experiment in stabilizing enzyme preparations against the denaturing 
effect of guanidine chloride. Chymotrypsin is first enriched (premodified) 
with amino groups and chen treated successively with N-acetylhomocystein- 
ethiolactone, 5,5'-dithio-bis (2-nitrobenzoic acid), and dithiols of the 
HS-(CH>),-SH type, where n = 4 to 10. The result is stabilization of the 
enzyme against denaturation with guanidine chloride. Preenrichment with 
amino groups is performed to increase the number cf possible points of 
attachment. Carboxyl groups are transformed into amino groups by 
modifying t... enzyme under the effect of water soluble carbodiimide and 
ethylene diamine. The amino groups are then thiolated with N-acetyl- 
homocyseinethiolactone. Premodification in this manner makes it possible 
to add an average of 16.4 SH groups versus 10.3 for an enzyme without 

premodification. The added thiol (SH) groups are activated by 5,5- 
dithio-bis (2-nitrobenzoic acid) (DTNBS). After the addition of DTNBS, 
the catalytic activity maintained by modified preparations is reduced 
seven percent; after incubation for three 24-hour periods with solutions 
of dithiols, the catalytic activity equals 20 to 50 percent of its 
original amount. The catalytic activity of native and modified 
chymotrypsin was measured with a TTT-Id pH meter made by Radiometer, 
Denmark, as was also the influence of guanidine chloride on catalytic 
activity. Experimental data prove the application of intramolecular 
crosslinking to the protein globule in the case of 1,5-dithiol. When 
a mixture of different dithiols is used to treat the enzyme, the enzyme 
is shown to have a preference for 1,5-dithiol, and crosslinking forms. 
Figures 3; references 11: 2 Russian, 9 Western. 
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USSR UDC 577.153.04 


SOME REGULARITIES IN THE COMBINED INHIBITION OF ACETYL- AND BUTYRYLCHOLIN- 
ESTERASE WITH ORGANOPHOSPHORUS INHIBITOFS 


Moscow BIOORGANICHESsSAYA KHIMIYA in Russian Vol 5, No 2, Feb 79 pp 289-294 
manuscript received 22 Jun 78 


IONOV, S. P., GODOVIKOV, N. N., LYUBIMOV, V. S. and KABACHNIK, M. I., 
USSR Academy of Sciences, Institute of Hetero-Organic Compounds, Moscow 


[Abstract] The dependence of the quasi-bimolecular inhibition constant, 
k¢ES on the concentration of the inhibitor, [I], is a distinctive 
feature of the process of the combined inhibition of acetylcholinesterase 
and butyrylcholinesterase. The experimental dependence of keks on [I] 
is approximated by the equation k¢ks = kgks [1 + ({1]/Keks) }- and on 
the basis of this equation a determination was made of the constants 
kgks and K¢ks » which characterize the irreversible and reversible com- 
ponents of {nhibition, respectively. Based on an analysis of more than 
200 experimentally determined inhibition constants, a linear relationship 
has been found between keks and K for organophosphorus inhibitors. A 
comparative analysis was made of Tnetic systems ior describing the 
process of combined inhibition of these cholinesterases with organo- 
phosphorus inhibitors. Two major approaches presently exist for des- 
cribing the combined inhibition process. The first assumes that the 
reversible component can be the consequence of improper sorption of the 
inhibitor on the enzyme. The other approach assumes that the reversible 
component is caused by the existence of a Michaelis complex. The com- 
parison of experimental data for different series of inhibitors made it 
possible to reveal two regularities: (1) An antipathic correlation 
exists between — and Kees ; (2) a linear correlation between In keks 
and ln Keks has been — 5 common to all combined inhibitors and 
independent of the enzyme. It can be assumed that k¢ks characterizes 
the concentration of the enzyme-inhibitor complex with the inhibitor 
adsorbed at the active center. Parameter t = (k@kS x Keks)-l defines 
the mean time for conversion of this complex into a phosphorylated 
enzyme, and its relative constancy for à specific series of inhibitors 
is responsible for the antipathic relationship between keks and K¢ks , 

The following correlation equation has been derived: In keks = ln ages = 
2.24, with a correlation factor of q = 0.91. Figures 3; references b: 
18 Russian, 2 Western. 
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USSR UDC 577.153.02 + 547.468 


THE INTERACTI°N OF ALKYBORIC ACIDS WITH CHOLINESTERASES 


Moscow BIORGANICHESKAYA KHIMIYA in Russian No 10, 1978 pp 1364-1371 
manuscript received 24 Apr 78 


JMRV, J. K., SPEEK, M. A., LANGEL, U, L. and ROTANOVA, T. V., The Tartu 
State University, Tartu, Estonian SSR, and the M. M. Shemyakin Institute 
of Biorganic Chemistry, Academy of Sciences of the USSR, Moscow 


[Abstract] The kinetics of the interaction of acetylcholinestarases and 
butylcholinesterases with a series of n-alkylboric acids H(CH>) B(OH)», 
where n= from 2 to 8, was studied. Substrata used were acetylcholine, 
acetylthiocholine, and n-butylacetate. The results showed that boric 
and n-alkylboric acids did not affect the catalytic constants in re- 
actions of cholinesterases with the tested acetyl compounds. Reduction 
of pH lessened the inhibiting action of organic boric acids. The 
reaction depends greatly on the size of the hydrocarbon radical. It 

may be supposed that the hydrocarbon radicais collect on a specific site 
on the active surface of the acetylcholinesterases. Results of two- 
component inhibiton of cholinesterases shows that the catalytic and 
anionic sites are scparated spacially and that the space corresponds to 
‘he jongth of a polymethylene chain of 4 carbon atoms. An experimental 
section describes specific steps in the procedures. Tables 2; Figures 6, 
formulas 7, references 25: 8 Russian, 17 Western. 


USSR UDC 547.963.07 
THE SYNTHESIS OF APAMINE, THE NEUROTOXIN OF BEE VENOM 


Moscow BIORGANICHESKAYA KHIMIYA in Russian No 10, 1978 pp 1322-1333 
manuscript received 23 Mar 78 


NURIDDINOV, A. R., ZHUKOVA, G. F., TSETLIN, V. I., and IVANOV, V. T., 
The M. M. Shemyakin Institute of Bioganic Chemistry, The Academy of 
Sciences of the USSR, Moscow 


[Abstract] The synthesis of buffered octodecapeptide, which corresponds 
in amino acid sequence to apamine, is described. This process was 
followed by its release in the presence of cysteine, oxidation of the 
sulfhydryl groups in conditions found earlier, and the seraration of a 
peptide which is identical to natural apamine. The buffered 18-segmented 
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peptide corresponding to apamine was obtained by combining classic and 
solid phuse synthesize methods. Chromatography was used to verify the 
results. Purification was continued until the peptide corresponding to 

the natural neurotoxin was produced. The product, however still contained 
elements of impurity. An experimental section describes the test pro- 
cedures in detail. Figures 4, diagrams 4, charts 2, references: 2 Russian, 
15 Western. 


- 13 ⸗ 


























Coal Gasification 


USSR UDC 620.192.53+66.081 
SWELLING TENSION AND FREE ENERGY IN THE GAS-COAL SYSTEM 


Moscow DOKLADY AKADEMII NAUK SSSR in Russian Vol 244, Nc 3, Jan 79 
pp 659-663 manuscript received 24 Jul 78 


ETTINGER, I. L. and KOVALEVA, I. B., Imetitute of Geology and Exploitation 
of Fuel Minerals, USSR Academy of Sciences Moscow 


[Abstract] Swelling or volume expansion due to sorption of methane by 
coal was analyzed as a thermodynamic process. The problem was reduced 
to one of transition from one state of incomplete sorption-mechanical 
equilibrium to another under quasi-static isothermal compression, with 
free energy defined as the thermodynamic potential. Calculations were 
compared with experimental .ata. An allowance was made for the fact 
that the process is not iso -hermal throughout but is adiabatic at one 
stage. The authors thank Yu. B. Chernyak for the great help in handling 
the thermodynamic part of the problem. The article was submitted by 
academician N. V. Mel’nikov on 21 July 1978. Tables 1; references 9: 
3 Russian, 2 German, 4 Western. 
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Environmental Pollution 


USSR UDC 669.3/6.004 .8-911.3:661.641.2 


REMOVAL OF ARSENIC FROM WASH WATER OF SULFURIC ACID SHOPS AND UTILIZATION 
OF USEFUL COMPONENTS 


Moscow ZHURNAL VSESOYUZNOBO KHIMICHESKOGO OBSHCHESTVA imeni D. I. MENDELEYEV 
in Russian Vol 24, No 1, 1979 pp 63-75 


GERTMAN, YE. M. and IVAKIN, A. A., Institute of Chemistry, Ural Science 
Center, USSR Academy of Sciences 


[Abstract] Polymetallic ores are being used in the USSR in non-ferrous 
metallurgy due to decreasing availability of monometallic ores; this has 
increased the use of low quality ores with high arsenic content. Puri- 
fication of toxic effluent and recovery of the useful arsenic are of 
simultaneous interest. The authors’ institute has worked out (1977), a 
process of purifying the sulfuric acid shop effluent of arsenic, lead 
and bismuth with simultareous production of lead-bismuth and arsenic 
concentrates, with the use of the purified water in a water recycling 
shop. A flow diagram shows the steps in the process. The arsenic is 
precipitated with H»S which does not get into the environment. The 
arsenic is converted to AS 0,. The process has been tried on a pilot 
plant scale. References 12: Russian. Photos of authors are presented. 


USSR UDC 66.074.48 


PHENOL REMOVAL FROM DISCHARGED GASES 


Moscow ZHURNAL VSESOYUZNOGO KHIMICHEZSKOGO OBSHCHESTVA imemi D. I. MENDELEYEV 
in Russian Vol 24, No 1, 1979 pp 59-62 


GEL'PERIN, N. I. amd KRUGLYAKOV, B. S., Moscow Institute of Fine Chemical 
Technology imeni M. V. Leowonosov 


[Abstract] A review is presented on the use of adsorption and absorption 
to remove phenol from the ventilation air of phenol-plastic products 
plants. Disadvantages of water (inefficient) and organic solvent 
(volatility) adsorption are reviewed; alkali solutions retain the phenol 
as a phenolate, buc the alkali will be subject to reaction with any CO. 
Provision to overcome this problem is discussed. Particular note is 
made of an absorber — developed by NPO "Karbolit", Kemerovo, and the 
authors’ institute -- which makes use of a fluidized globule-packed 
column and helps to control time of contact of the phenol with, e.g., 
alkali and CO,. The dimensions of such a column can be varied according 
to need. The globules for the column packing are apparently in short 
supply, but seria) release is underway. References 34: 31 Russian, 

3 Western. Authors’ photos are presented. 
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USSR UDC 66.071.7:614.7 
INDUSTRIAL AND SANITARY PURIFICATION OF GASES BY THE ADSORPTION METHOD 


Moscow ZHURNAL VSESOYUZNOGO KHIMICHESKOGO OBSHCHESTVA imeni D. I. MENDELEYEV 
in Russian Vol 24, No 1, 1979 pp 54-58 


KEL'TSEV, N. V., Professor Moscow Institute of Chemical Technolegy 


[Abstract] The adsorption method is defined as the absorption of sub- 
stances by solid, porous bodies. The contribution of the Russian 
scientist N. D. Zelinskiy, in WWI, in designing the use of charcoal in 
masks for soldiers as an adsorbent for toxic war gases is recalled to 
show the value of gas adsorption. Examples of the use of adsorbents, 

to protect the biosphere from polluting discharges of industry and 
transport, are presented. In 1973 the Mogilev Artificial Fibers Plant 
installed the first Soviet unit to remove H.S discharge by passage 
through an alkaline solution of hydroquinons (to yield sulfur and sodium 
thiosulfate). A related Lurgi (West German) unit was used in Finland 
(1968) and the Kiev Chemical Fiber Combine. Use of synthetic zeolites-- 
KA, NaA, CaA, CaX and NaX to adsorb H.S is practiced in the USSR. 
Zeolites are also used to remove H»S from natural gas sources. Auto- 
mobile pollution of soils, with lead, along the Moscow-Leningrad and 
Valday-Borovichi highways was established by Moscow State University 
investigators. Need for higher qualiry auto- and airplane fuels--with 
use of CaA Zeolite--is <xpressed; US and British efforts in this field 
are referenced. Removal of sulfur dioxide with West German (Reinluft), 
Japanese (Hitashi) and US (Westvaco) units is mentioned. Twenty mines 
for natural zeolite have recently been put on-stream in the USSR 
(Chelishchev, 1974). The adsorption capacity of natural zeolites, for 
SO.,, from non-oxygen gas mixtures is tabulated; the zeolite is being 
obtained from deposits in Trans-Carpathia, Trans-Caucasia, Crimea, 
Sakhalin and Kamchatka. The material is making a substantial ecological 
contribution. References 24: 17 Russian, 7 Western. A photo of the 
author is given. 
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USSR UDC 66.074.32:661.566 


REMOVAL OF NITROGEN OXIDES FROM INDUSTRIAL GASES 


Moscow ZHURNAL VSESOYUZNOGO KHIMICHESKOGO OBSHCHESTVA imeni D. I. MENDELEYEV 
in Russian Vol 24, No 1, 1979 pp 48-53 


CHERNYSHEV, A. K., amd KARABAYEV, M. M., State Scientific Research and 
Planning Institute of the Nitrogen Industry and Products of Organic 
Synthesi« 


[Abstract] A survey covers the serious nature of pollution by nitrogen 
oxides (usually as NO and NO, and as Nj0, and Nj0,). Current methods 
employed by Suviet and foreign industry to — pollution include 
absorption processes, adsorption techniques and reduction of the oxides 
to non-toxic products by high-temperature catalytic reduction, selective 
catalytic reduction and non-catalytic high-temperature reduction. 
References 56: 30 Russian, 1 Polish, 25 Western. Photos of authors are 
given. 


USSR UDC /631.854+66.074.396.22/:614.7 
ECOLOGICAL PROBLEMS OF PRODUCTION AND USE OF FLUORINE COMPOUNDS 


Moscow ZHURNAL VSESOYUZNOGO KHIMICHESKOGO OBSHCHESTVA imeni D. I. MENDELEVEV 
in Russian Vol 24, No 1, 1979 pp 42-48 





ZAYTSEV, V. A., Professor and RODIN, V. I., Moscow Institute of Chemical 
Technology 


[Abstract] This is a survey type article. The extensive and expanding 
use of fluorine-containing compounds--in polymers, refrigeration, rocket 
fuels, metallurgy, and so on--and thetr wide occurrence in nature, are 
outlined. Fluorine has not been a serious ecological problem until its 
conversion by industry into forms readily absorbable by plants and animals. 
The Leningrad Agricultural Institute recently reported that 150-300 
g/hectare fluorine entered the soil of the USSR via atmospheric precipi- 
tation. A substantial source of fluorine pollution is in gaseous effluent 
from fertilizer, electrolytic aluminum building materees and metallurgy 
enterprises. Most of these plants exhaust 100-200 mg/m? of fluorine- 
compounds in gaseous form. Content of fluorine in plants grown near 
fluorine-discharging enterprises is cited; content of fluorine in Soviet 
phosphorous fertilizers (from which it is extremely difficult to remove) 
is significant. Content of fluorine in the blood, milk and urine of cows 
(feeding on fluorine-containing phosphete fertilized soils) has been 
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studied by the Ukrainian Sci-Res. Institute of Animal Husbandry, the 
Souther: Unit of VASKhNIL, the Ukr. Sci-Res. Institute of the Forest 
Steppe and Polessie. The pathological effects of fluorine in the soil 

(in NW Africa) are cited; personnel (1500) at a chemical plant in 
Kazakhstan, who were exposed to fluorine at work, were affected by 
extensive symptoms attributed to that exposure. Reports of affected 
immunological resistance, tissue damage, disturbed vision, enzyme 
poisoning, blood shifts, mutagenic changes and toxicity of fluorine in 
general are enumerated. The positive dental action of controlled fluorine 
levels in water (in the USA) is acknowledged with reservation. In sum, 
the ecological dangers of pollution by fluorine-containing compounds 
requires research to develop the teciunology to limit discharge of those 
compounds into the natural sphere. References 45: 34 Russian, 11 Western. 
Photo of co-author Rodin is included. 


USSR UDC 631.85:614.7 


WAYS TO RESOLVE QUESTIONS OF PROTECTION OF THE ENVIRONMENT IN MANUFACTURE 
OF PHOSPHORUS FERTILIZERS 


Moscow ZHURNAL VSESOYUZNOGO KHIMICHESKOGO OBSHCHESTVA imeni D. I. MENDELEYEV 
in Russian Vol 24, No 1, 1979 pp 36-41 


ARKHIPOVA, L. N., and MAL'TSEVA, I. M., Scientific Research Institute of 
Fertilizers and Insectofungicides imeni Ya. V. Samoylov 


[Abstract] The introduction to this work states that the USSR occupies 
first place in world production of fertilizers. In that country, phosporus 
fertilizer is made from apatite and Karatau phosphorite ore, only a small 
percent of which provides the fertilizer yield, and certain by-products 
pose a threat of pollution to the environment. These include fluorine 
compounds (the ore has 3% F) which cannot be totally separated from the 
fertilizer and will contaminate the soil. Extraction of the fluorine 

(as H.,SiF,, HF, or fluorides) depends on the type of fertilizer--surer- 
phosphate, double phosphate, ammofos, nitroammofoska--and involves 
vaporizing or precipitation methods. The latter are more expensive than 
removal from the gas phase but are more efficient with the phosphorite 
deposits of Karatau and Chilisay. Both methods are being improved at 
present. Fertilizer production yields a significant amount of effluent 
gases. The fluorine in these gases is removed by absorption in water- 
acid, or, more effectively, by alkaline absorption. In order to decrease 
the amount of fluorine in the released effluent gases, circulating gas 
process systems have been designed, the basic features of four of which 
are schematically presented. Milk of lime is preferred as the alkaline 
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absorbent. Purification of waste waters also makes use of milk of lime, 
or chalk. Water recycling withia the plants has been introduced to avoid 
release of contamination to the reservoirs. The sewage-free, closed water 
system production process has been described by Arkhipova earlier (1975). 
Solid wastes from phosphate fertilizers are mainly phosphogypsum and 
sludge from neutralized sewage; the former is used in agriculture and in 
the cement industry; the sludge is not used. Current efforts are being 
expended to improve the waste-free processes. References 29, Russian. 
Authors" photos are shown. 


USSR UDC 628.3:66 


PERSPECTIVES OF DEVELOPMENT AND OF INTRODUCTION OF CLOSED SYSTEMS OF 
WATER MANAGEMENT IN INDUSTRY 


Moscow ZHURNAL VSESOYUZNOGO KHIMICHESKOGO OBSHCHESTVA imeni D. I. MENDELEYEV 
in Russian Vol 24, No 1, 1979 pp 30-35 


ALFEROVA, L. A., MARKOV, P. P., amd NECHAYEV, A. P., All-Union Scientific 
Research Institute of Water Supply, Sewer Systems, Hydraulic Engineering 
Structures and Engineering Hydrogeology 


[Abstract] The 25th Congress of the CPSU called for the development and 
introduction of closed-cycle water management; this type of system is 
essential in water-scarce regions and in ateas whose capacity for re- 
cycling water has been exhausted. Introduction of the systems requires 
resolution of several questions: i) requirements for quality of water 
for factories--which clearly do not need drinking water purity; ii) regu- 
lating use of water by factories, e.g., use of air cooling rather than 
water cooling, recycling water, sequential multiple use of water in 
different processes, avoiding creation of efflu ats poorly handled in the 
pertinent locale, use of water to remove water-soluble (possibly useful) 
gases, regeneration of spent acid, alkali and salt solutions, eliminating 
barometric condensers in vacuum and distilling equipment; iii) develop- 
ment of fundamentally new designs for unit closed-cycle systems; 

iv) development of pertinent research support; v) writing of new standards 
of quality; vi) setting up organizational and engineering procedures to 
guide personnel performance. A closed system being introduced at the 
Pervomaysk chemical plant, a closed system for phosphoric acid extraction 
at the Almalyksk chemical plant, water recycling at six plants for 
petroleum processing, recycling of municipal sewage in Moscow industry-- 
with pertinent problems--are cited. Designs for water management in a 
polyacrylic acid plant, in an iron-oxide pigment plant and for application 
of a bio-hydrobotanic procedure for sewage purification in Novocherkassk 
are portrayed. Apparently, efforcs being expended are helping to protect 
reservoirs from pollution. Figures 3; references 13, Russian. Photos 
of authors are presented. 
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USSR UDC 614.72 


PROBLEM OF LONG-DISTANCE ATMOSPHERIC TRANSMISSION OF POLLUTION 


Moscow ZHURNAL VSESOYUZNOGO KHIMICHESKOGO OBSHCHESTVA imeni D. I. MENDELEYEV 


in Russian Vol 24, No 1, 1979 pp 25-29 


LYSAK, A. V., NAZAROV, I. M., amd RYABOSHAPKO, A. G., Institute of Applied 
Geophysics of the USSR State Committee on Hydrometeorology and Control 
of the Natural Environment 


[Abstract] Whereas large industrial centers, as the immediate source of 
contamination of the environment, regularly suffer the consequences, 
especially the acute action, of pollution, places at a distance from the 
centers, even on a global scale, can also be exposed via highly-mobile 
atmospheric transport of the pollutants. Noting that the phenomenon of 
long-distance transport of contaminants in the air can be viewed from 
geophysical, ecological, legal and economic points of view, this article 
examines the geophyiscal aspect of this problem. Typical pollutants are 
tabulated: C0,, ©0, SO, H,SO, » sulfates, nitrogen oxides, hydrocarbons 
(and pesticides) and 2 anthropogenic and natural sources. 
Average life time of the typical pollutants and their accumulation, their 
chemical behavicr and ultimate fate, and their action on territory at 
specific distances from their source are considered. Stress is placed 
on the need for international good-neighbor practise and for knowledge 
of the source of the contamination. Interests of the US, USSR, European 
and UN bodies are cited in a review-type treatment. Figures 3; references 
21: 8 Russian, 13 Western. Photos of the authors are presented. 


USSR UDC /614.7:658.272.004.8/:66 


BASIC PATH TO SOLUTION OF THE PROBLEM OF PROTECTION OF THE ENVIRONMENT 
IS CREATION OF WASTE-FREE INDUSTRIAL PRODUCTION 


Moscow ZHURNAL VSESOYUZNOGO KHIMICHESKOGO OBSHCHESTVA imeni D. I. HENDELEYEV 


in Russian Vol 24, No 1, 1979 pp 3-12 


ZAYTSEV, V.°A., Professor, Moscow Institute of Chemical Technology imeni 
D. I. Mendeleyev and TSYGANKOV, A. P., Deputy iiead of the Section of 
Natural Use and Protection of the Natural Environment, GKNT 


[Abstract] Contamination of the environment appears to be the unavoidable 
consequence of technological exploitation of the world’s resources. In- 
dustrial development of natural raw materials has led to creation of huge 
quantities of wastes slong with finished manufactured goods. Concerted 
efforts to control contamination by industry have entailed expenditures 
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of 2% and more of the national budget in some countries. Partial success, 
e.g-., in Japan, the U. S., and, especially, the socialist countries-- 
because the latter can plan production and control on a national scale-- 
has been achieved in control of environment contamination. In the USSK, 
protection of the environment is state policy--in the 1970's pertinent 
decrees were issued; the constitution provided for protection of the 
environment; development of MPCs (maximum permissible contamination levels 
of toxic substances in the air and in water basins) a)l attest to this. 
Prominent workers cited in this protective effort include Academicians 

N. N. Semenov, I. V. Petryanov-Sokolov, B. N. Laskorin and N. M. Zhaboron- 
kov. The first two popularized the term waste-free technology; it means, 
in effect, saximum industrial progress but simultaneous realization of 

the best possible limitation of contamination. A CEMA symposium in 
Dresden, in 1976, indicated four basic trends: 1) working out various 
forms of waste-free technological systems and water-recycling, using 
available, new or projected water purification methods; ii) creation and 
introduction of systems for processing effluents of industry and needs-- 
yielding secondary material resources; iii) development and introduction 
of principally new production technologies which yield managea>'e wastes; 
and, iv) creation of territorial-industrial-complexes, within which the 
wastes can be confined. Im the USSR, an All-Union Conference, in 
Chernogolovka, in 1977, foresaw several organizational steps: i) complex 
processing of raw materials; ii) development of new industrial processes-- 
to lessen or eliminate wastes; iii) development of effective methods of 
purification of gaseous, liquid and solid industrial effluents; iv) intro- 
duction of closed cycles of industrial water managerent; v) inter- 
industrial cooperation wherein one industry uses another's waste as raw 
material; and vi) creation of waste-free territorial-industrial complexes. 
Ecological considerations are cited. Positive results can be achieved 
only with great effort. References 18: 15 Russian, 3 Western. Photos 
of authors are presented. 


USSR 


THE SECOND ALL-UNION SYMPOSIUM ON ANTHROPOGENIC EUTROPHICATION OF NATURAL 
BODIES OF WATER 


Moscow AGROKHIMIYA in Russian No 12, 1978 pp 135-136 
USHAKOVA, V. F., and BULAY, A. T. 


[Abstract] The Comission on Resolving Probleme of Protecting Natural 
Bodies of Water organized the symposium from 17 to 23 December 1977, 

with more than 150 specialists attending. Reports dealt with such topics 
as eutrophication in the past 40 years and its causes in agricultural 

and industrial pollutants, oxygen levels in bodies of water, anthropogenic 
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effects on ecological systems and the need for environment considerations 
in agricultural planning, the distinction between eutrophication and 
pollution, necessary measures for preventing the introduction of toxic 
substances into water bodies, eutrophication of the sea or the example 
of the Baltic, eutrophication of water reserves on the example of the 
Ivan’kovskoye dam, and the accumulation of unutilized agricultural 
biogens, which was regarded to be exaggerated. 


USSK UDC 631.416.1:631.811.1 


THE EXTENT OF ATMOSPHERIC POLLUTION BY AMMONIA AND NITROGEN DIOXIDE IN 
GASEOUS NITROGEN LOSSES FROM THE SOIL AND FROM FERTILIZERS 


Moscow AGROKHIMIYA in Russian No 12, 1978 pp 12-14 manuscript received 
16 Jan 78 


MAKAROV, B. N., and GERASHCHENKO, L. B., The V. V. Dokuchayev Soil 
Institute, Moscow 


[Abstract] Gaseous nitrogen losses from the soil and from fertilizers 
were studied on the basis of previous literature and investigations to 
calculate gases released into the air and possible changes in their 
concentratioas in the atmosphere. Data from 37 field tests indicated 
that on the basis of the isotope N-13, gas losses into the a.mosphere 
from various soil types end various crops amounted to 27% of the nitrogen 
applied. The concentrations and nitrogen oxide and nitrogen dioxide in 
the atmosphere were also investigated. The highest concentrations of 
NO. were found above fallow land, and the greatest nitrogen losses from 
the soil came in the first 3 weeks after fertilizer application. The 
amounts found did not represent a dangerous level of atmospheric pollu- 
tion according to accepted stancards. Tables 3, references: 6 Russian. 
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USSR UDC 616-008 .939.631.02(577.18+547.539.221) :614 


COMPARATIVE BIOCKEMICAL STUDY OF CARBOHYDRATE-CONTAINING PROTEINS UNDER 
THE SENSITIZING ACTION OF BIOLOGICALLY-ACTIVE AND CHEMICAL CONTAMINANTS 
OF THE ENVIRONMENT 


Moscow GIGIYENA I SANITARIYA in Russian No 12, Dec 78 pp 55-58 manuscript 
received 20 Jan 78 


MERKUR'YEVA, R. V., AULIKA, B. V., KOGANOVA, Z. I., KHITROVA, N. I. and 
PROKOPENKO, YU. I., Institute of General and Communal Hygiene imeni 
A. I. Sysin, USSR Academy of Medical Sciences, Moscow 


[Abstract] To gain insight into the nature of the sensitizing action of 
chemical compounds and biologically-active substances, a study was made 
of several metabolic mechanisms affected during exposure to two typical 
models of such agents, viz., dinitrochlorobenzene (DNCB) and penicillin. 
The carbohydrate-containing proteins examined were glucoproteids (GP) 
and glucosaminoglycans (GAG), biopolymer compounds which are natural 
inhibitors of the immunologica response; disturbance of the metabolism 
of GP and GAG in the liver, kidneys, spleen and small intestine can be 
related to bodily adaptive reactions and to undesirable biological effects, 
e.g., allergy, induced by exposure to such environmental contaminants. 
Guinea pigs were exposed to 0.001-1.0 mg/kg penicillin doses for 6 months: 
rats were exposed to 0.8 mg/kg DNCB doses for 1 month. Tissue content 

of carbohydrates attached to protein, galactose, mannose, hexosamines, 
amino sugars and hexuronic acid (for GAG carbohydrates) was assayed 
(Merkur'yeva, 1973). Penicillin induced serious changes in content of 
the carbohydrate-containing biopolymers, viz., accumulation of the 
carbohydrates. Data of the guinea pig assays were corroborated in the 
rats exposed to DNCB. Changes in the immunological status of the animal 
body were also found. There appearec to be a correlation in the changes 
induced by penicillin and DNCB in the carbohydrate-containing proteins, 
and the immunologic response. Assay of GP and GAG is suggested as a 
technique for evaluation of non-specific resistance and of the sensitiz- 
ing action of the chemical and biologically-active environment contami- 
nants. References 13: 12 Russian (including | Western citation) and 

1 Western. 
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Fertilizers 


USSR UDC 631.8:631.582:633.14"324" 


AFTEREFFECTS OF FERTILIZATION ANJ) CROP ROTATION COMPOSITION ON NUTRITION 
AND YIELDS F WINTER RYE 


Moscow AGROKHIMIYA in Russian No 12, 1978 pp 47-50 manuscript received 
19 Dec 77 


SHAKIROV, V. Z., and GAYNUTDINOV, M. Z., The Central Institute for 
Scientific Agriculture and Conservation, Kazan Branch 


[Abstract] Field tests were conducted between 1963 and 1970 on moderately 
loamy soils with rotation of peas, rye, rye, and spring wheat, peas, rye, 
corn and spring wheat, and peas, rye, corn and corn, as well as with 
steady corn crops. Both natural and mineral NPK fertilizers were applied 
for two rotations, then the aftereffects were studied in 1973 and 1974. 
The weather conditions for the tested crop of winter rye were unfavorable, 
hot and dry, in 1973, but they improved in 1974. Despite the weather 
variations, results indicated favorable aftereffects from the fertiliza- 
tion and crop rotation regime, with a close relationship between winter 
rye yields and the content of free phosphorus in the soil. Free potassium 
and mineral nitrogen content had respectively moderate and weak correla- 
tions with yields. Tables 3, references: 7 Russian. 


USSR UDC 631.83:633.11"324" 


THE EFFECT OF INCREASING LEVELS OF MINERAL FERTILIZATION ON YIELDS AND 
GRAIN QUALITIES OF VARIOUS TYPES OF WINTER WHEAT 


Moscow AGROKHIMIYA in Russian No 12, 1978 pp 36-46 manuscript received 
24 Jan 78 


SHINKAREV, I. P., The Gorki Leninskiye Experimental Scientific Research 
Base, Moscow Oblast 


[Abstract] In the years 1972-1975 the experimental base testéd several 
semi-dwarf short-stemmed varieties, 1 control variety, and two long- 
stemmed varieties of domestic winter wheats by applying fertilizers 
ranging from N30P30K30 to N120P120K120, the latter in two applications. 
Soil features are described for the non-chernozem region of the tests. 
Weather conditions were generally favorable, although the fall of 1974 
was dry. Results indicated increases in hardiness for all varieties in 
proportion to amounts of fertilizer, particularly between stem formation 
and milky to waxy grain ripeness. Nitrogen (in all cases) and generally 
phosphorus and potassium contents were also increased in proportion to 
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fertilizer amounts. Short-stemmed varieties were found to make the most 
econcaic use of high levels of fertilizer application. The optimum level 
of fertilization for short-stemmed varieties and intermediate types was 
the maximum tested, N120P120K120. Long-stemmed varieties were shown to 
be unsuitable for the region. Tables 5, references 12: 10 Russian, 


2 German. 
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Food Technology 


USSR UDC 661.632 


THE PRODUCTION OF COMPLEX FEEDS BASED ON MONOCALCIUM PHOSPHATE AND 
CARBAMIDE 


Tashkent UZBEKSKIY KHIMICHESKIY ZHURNAL in Russian No 5, 1978 pp 87-88 
manuscript received 12 Jul 76 


YAKUBDZHANOVA, S. A. and KASYMOVA, M. A., Institute of Chemistry, Academy 
of Sciences Uzbek SSR 


[Abstract] The production of the complex feed Ca(H,PO )- CO(NH,) from 
carbamide and a djambulic acid feed with CaHPO,, containing P40 » Cud, F, 
Al,0,, Fe,0, and MgO was investigated. Neutralization with CaC0, pre- 
vented product adhesion. After fusion of the carbamide in the reactor 
ground CaHPO, feed was added aad the temperature was maintained at 126- 
130° for 15-20 minutes. The product had satisfactory physico-chemical 
properties and peaks on a diffractogram differing from those of the 
reagents. When used for cattle and karakul sheep feed average daily 
weig'.c gain increased 13-39% and biochemical and morphological blood 
signs improved. References 6: 5 Russian, 1 Western. 
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Fuels 


USSR UDC 541.13 


THE PLASMA-CATALYTIC REDUCTION OF CARBON DIOXIDE BY HYDROGEN. THE 
PRODUCTION OF METHANE 


Moscow ZHURNAL FIZICHESKOY KHIMII in Russian Vol 52, No 11, Nov 78 
pp 2881-2884 manuscript received 9 Feb 78 


YEREMIN, YE. N., MAL'TSEV, A. N., IVANTER, V. L. and BELOVA, V. M., 
Moscow State University imeni M. V. Lomonsov 


[Abstract] The hydrogenation of carbon dioxide was studied as an example 
of hydrocarbon synthesis, using a circulation apparatus with a quartz 
reactor fitted with cooled metal electrodes and an iron screen spiral 
catalyst, for the glow discharge reduction of CO, to CO, and a second 
reactor containing a catalyst consisting of Co, Zr0., MgO and kieselghur, 
which was reduced in a hydrogen stream at 420-440° for 15-18 hours, for 
the hydrogenation of CO. The reaction of CO and Hy to give CH, was 

found to be rather easy and fast, with the partial conversion of CO to 
CO». The kinetic curves of the experiments showed catalyst conditioning 
eal that the second exothermic stage proceeds very rapidly. The speed 
of the second stage depends on temperature. Methane yield was about 


60%, with aqueous ethanol, hydrocarbons, water and C0, also produced. 
Figures 2; references 1 Ruszian. 
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Organophosphorus Compounds 


USSR UDC 541.127:541.632:547.241 


THE REACTION OF DI (ALPHA-OXYISOBUTYL) -PHENYLPHOSPHINE AND ISOBUTYL 
ALDEHYDE 


Moscow DOKLADY AKADEMII NAUK SSSR in Russian Vol 244, No 3, 1979 
pp 610-614 ranuscript received 17 Jul 78 


ARBUZOV, B. A., Academician, YERASTOV, 0. A., Khetagurova, S. SH., and 
ZYABLIKOVA, T. A., The A. Ye. Arbuzov Institute of Organic and Physical 
Chemistry of the Kazan Branch, Academy of Sciences USSR, Kazan 


[Abstract] The stereoisomeric changes in the reaction were studied in 
order to establish the importance of asymmetrical centers in the reaction. 
Lack of such changes would indicate that d-, 1-, and mesoforms of the 
di(alpha-oxysiobutyl)-phenylphosphine were intermediate, unstable forms. 
The nuclear magnetic resonance of 31p (iu) showed two signals that could 
indicate diastereomers. The break-down of stereoisomers during a 2-month 
interval after the reaction and formation of other forms was confirmed 

by transferring the acetal isomers to sulfides. Comparison of the com- 
position of the reactive mixture under kinetic and thermodynamic control 
showed that the number of stereoisomers with an axial orientation of 
isypropyl to a hydrogen atom attached to the phosphorus decreased under 
thermodynamic control. The asymmetrical centers of the glycol were not 
disturbed during the reaction. Procedures and reactions are described. 
Diagram 1; figures 2, references 4: 2 Russian, 2 Western. 


USSR UDC 547.963.32.074+577.159 


ORGANOPHORPHORUS ANALOGS OF BIOLOGICALLY ACTIVE COMPOUNDS: 7. AMINO- 
PHOSPHENYLADENYLATES, A NEW TYPE OF TRANSITIONAL ANALOGS IN THE SYNTHETASE 
REACTION, WHICH ARE EFFECTIVE INHIBITORS OF AMINOACYL-t-RNA SYNTHETASE 


Moscow BIOORGANICHESKAYA KHIMIYA in Russian No 1, 1979 pp 56-63 manuscript 
received 3 Jul 78 


KHOMUTOV, R. M., OSIPOVA, T. I., BIRYUKOV, A. I., and ISHMURATOV, B. KH., 
the Institute of Molecular Biology of the Academy of Sciences USSR, 
Moscow 


[Abstract] In the search for new enzyme-like substances that are capable 
of a high level of reaction, mixed anhydrides of alpha-aminophosphonic 
acids and AMP were tested. In the first variant an imidazolide of AMP 
was condensed with buffered alpha-aminophosphonic acids; in the second, 
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carbonyldiimidazole was used to activate aminophosphonic acid. The 
structure of the mixed anhydrides obtained was horogeneous in various 
systems of electrophoresis. The inhibiting properties of certain 
variants were decreased relative to synthetase after several hours of 
incubation with pH 7.8 tris-HCl-buffers. Fermentation processes of 
carboxyl groups with ATP were found to go through an intermediate stage, 
forming acyladenylates or acylphosphates. The anhydrides of phosphonic 
acids and AMP or a phosphate were found to be specific and effective 
inhibitors. Four methods used are described in the experimental section. 
Diagrams 2; tables 2; references 20: 7 Russian, 13 Western. 


USSR UDC 547.341 
UNSATURATED KETONES--A NEW SOURCE OF DIENOPHOSPHONATES 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 48 (110), No 12, Dec 78 
p 2795 manuscript received 23 May 78 


KOLBINA, V. YE., ROZINOV, V. G., GLUKHIKH, V. I. and RATOVSKIY, G. V., 
Irkutsk State University imeni A. A. Zhdanov, Irkutsk State University 
Institute of Petrochemical and Carbon Chemical Synthesis 


[Abstract] It was demonstrated that when phosphorus pentachloride reacts 
with 3-methyl-s-pentene-2-one followed by treatment with sulfur dioxide, 
the dienophosphonate is formed, MeCCl=C(Me)-CH=CHPOC1,. To a suspension 
phosphorus pentachloride in absolute benzene at room temperature 3-methyl- 
3-pentene-2-one was added. After a few days a crystalline product was 
filtered out, and treated with sulfur dioxide. The low-boiling fractions 
were evaporated under vacuum and the remaining product vacuum distilled. 
It is suggested that the dienophosphonate is produced via an intermediate 
enol phosphorane, inasmuch as it is probable that the preliminary chlordiene 
formed is not phosphorylated by phosphorus pentachloride. Unsaturated 
organophosphorus compounds are also formed when phosphorus pentachloride 
interacts with mesityl oxide and phorone, and preliminary data indicate 
that the dienophosphonates described here are among them. Data of PMR, 

IR and NMR spectroanalysis are presented. References 3 Russian. 
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USSR UDC 547.341 


PHOSPHORYLATION OF ALKYLMETHYL KETONES WITH PHOSPHORUS PENTACHLORIDE 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 48 (110), No 12, Dec 78 
p 2794 manuscript received 3 May 78 


KOLBINA, V. YE., ROZINOV, V. G. and GLUKHIKH, V. I., Irkutsk State 
University imeni A. A. Zhdanov, Irkutsk University Institute of Petro- 
chemical and Carbon Chemical Synthesis 


[Abstract] It was demonstrated that in the phosphorylation of alkyl- 
methyl ketones (MeCOCH.R', where R' = Me, Et or Pr) substituted allyl 
phosphonates are fo (R'CH=C(C1)-CH>POC1,). To a solution of phos- 
phorus pentachloride in absolute benzene at 25 to 30°C, methylethyl 
ketone is slowly added. After a few days the precipitate is filtered 
out and is treated with sulfur dioxide. After evaporation of the 
volatile products under vacuum, of 2-chlorbutene-2-phosphonic acid 
dichloride is obtained, with a yield of 24.3 percent. The formula of 
this compound is C,H,C1,0P. The data of NMR and PMR spectroanalysis 
are given. It has been indicated earlier that 2-chlor-l-alkenes are 
not phosphorylated by phosphorus pentachloride. Previous notions 
regarding the phosphorylation of ketones are unlikely possibilities. 
It is possible that organophosphorus compounds are produced as the 
result of preliminary enolation. References 3: Russian. 


USSR UDC 547.419 


YLIDATION OF BIS(ETHOXYCARBONYL)METHYLDIALKYL PHOSPHONITES UNDER CONDI- 
TIONS OF PUDOVIK'S REACTION 


Leningrad ZHURNAL ORSHCHEY KHIMII in Russian Vol 48 (110), No 12, Dec 78 
p 2793 manuscript received 22 Apr 78 





MALENKO, D. M. and GOLOLOBOV, YU. G., Ukrainian SSR Academy of Sciences 
Institute of Organic Chemistry 


[Abstract] It has been demonstrated that bis-ethoxycarbonyl)methylidiethyl 
phosphonite reacts with the methyl esther of acrylic and methacrylic 

acid under conditions of Pudovik's reaction with attachment at the C=C 
bond and the formation of ylides of phosphorus, i.e., (EtO) »PCH(COOEt) 5+ 
CH>=CRCOOME @ (Et0) ghec (Cooke) 2 


CH »CHRCOOMe (where R = H or Me). 





The reactants interact both in the presence of an alkaline catalyst such 
as a saturated alcohol solution of sodium ethylate, and without one, 
although in the former case the yield of products is higher and the 
reaction is faster. Hydrolysis of the ylide with R = H results in the 
formation of the methy estérs of #-diethylphospnone propionic acid, and 
when this ylide interacts with HCl a phosphinate forms which has been 
synthesized independently from the original phosphonite and the methyl 
ester of P-bromproprionic acid. The ylides formed are diethoxy 

(Af -methoxycarbonylethyl)phosphonium di(ethoxycarbonyl)methylide (R = H), 
and diethoxy (8 -methoxycarbonylpropyl) phosphonium di(ethoxycarbonyl) 
methylide (R = Me). The phosphinate is 0-ethyl(@ -methoxycarbonylethyl) 
di(ethoxycarbonyl)methyl phosphinate. References 2: Russien. 


USSR UDC 547.26°118+547.7 
OXIDATIVE FLUORINATION OF 1,3, 2-OXAZA-4-PHOSPHOLINES 


Leningrad ZHURNAL OBSHCHEV KHIMII in Russian Vol 24 (110), No 12, Dec 78 
p 2792 manuscript received 2 Feb 78 


BALITSKIY, YU. V. and GOLOLOBOV, YU. G., Ukrainian SSR Academy of 
Sciences Institute of Organic Chemistry 


[Abstract] It was demonstrated that antimony trifluoride reacts with 
1,3,2-oxaza-4-phospholines with trivalent rhosphorus to form correspond- 
ing difluorphorphoranes. The distinctive feature of this reaction is 
the fact that compounds are fluorinated which do not contain a P-Hal 
bond. Heating a benzene solution of 2-methyl -3,5-di-tert~butyl-1,3,2- 
oxaza-4-phospholine with anhydrous SbF, at 80 to 100°C for 2 hours 
results, in 2, 2-difluor-2-methyl-3,5-di-tert-butyl-1,3,2-oxaza-4- 
phospholine with a 60-percent yield. Metallic antimony is separated in 
the process. The ease of formation of these difluorphosphoranes is 
evidently due to the presence in the original phospholine of a five- 
membered ring, which usually stabilizes a phosphorane structure. The 
difluorphosphorane formed is a colorless mobile liquid which is easily 
hydrolyzed in air. It has a boiling point of 37°C at 0.5 mm Hg. The 
suggested structure has been confirmed by spectrum studies, and the results 
of og etenental analysis agree with the calculated data. Data of 19p 
and 


P NMR spectroanalysis are given. Above +30°C NMR spectra indicate 
the indistinguishability of fluorine atoms in a molecule of the difluor- 


phosphorane. References 6: 4 Russian, 2 Western. 
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USSR UDC 547.341 
DIALKYL ESTERS OF 1-CHLOR-2,3-BUTADIENE-2-PHOSPHONIC ACID 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 48 (110), No 12, Dec 78 
p 2791 manuscript received 4 May 78 


BREL', V. K., DOGADINA, A. V., MASHLYAKOVSKIY, L. N., IONIN, B. I. and 
PETROV, A. A., Leningrad Technological Institute imeni Lensovet [Leningrad 
Soviet of Workers’ Deputies] 


[Abstract] Dialkyl esters of 1-chloro-2,3-butadiene-2-phosphonic acid 
are formed by acetylene-allene isomerization of dialkyl esters of 
4-chlor-2-butine-l-yl phosphorus acid. The compounds are unstable and 
cannot be separated individually; their formation was confirmed by 
spectroscopy and chemical transformations. The interaction of these 
phosphonates with diethylamine results in the formation of the dialkyl- 
amionallenic phosphonate (Et0) ,P(0) (CH»NEt>)C=C=CH,. The treatment of 
one of these phosphonates, where Alk = C3H7, with an aqueous alkali 
solution results in the formation of ketone (Pr0).,P(0)C(=CH,)-COCH,. 

It was demonstrated that these phosphorus-containing chloroallenes are 
able to enter into chemical transformations both while retaining their 
allenic structure, and with a transposition of the multiple bond. In 
this sense they are like the allenic chloride of 1-chloro-2,3-butadiene. 
IR and PMR spectra data are presented. References 2: 1 Russian, 

1 Western. 


USSR UDC 547.26'118 
INTERACTION OF CARBON BISULFIDE WITH SODIUM DIETHYLPHOSPHITE 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 28 (110), No 12, Dec 78 
pp 2790-2791 manuscript received 25 May 78 


ZIMIN, M. G., DVOYNISHNIKOVA, T. A., KONOVALOVA, I. V. and PUDOVIK, A. N., 
Kazan’ State University imeni V. I. Ul’ yanov-Lenin 


[Abstract] When sodium diethylphosphite is treated with CS. at 70 to 
100°C in benzene, followed by alkylation with methyl iodide, the 0,0-di- 
ethyl ester of S-thioacetyl thiophosphoric acid (I) is formed. Re- 
esterification of this compound with ethyl alcohol results in 0,0-diethyl- 
S-ethyl thiophosphate. S-thioacetyl thiophosphate (I) forms in the 
following manner: At the first stage of the reaction, a derivative of 
phosphone xanthic acid (II) forms, which when heated undergoes regrouping 
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USSR UDC 547.26°118 
INTERACTION OF CARBON BISULFINE WITH SODIUM DIETHYLPHOSPHITE 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 48 (110), No 12, Dec 78 
pp 2790-2791 manuscript received 25 May 78 


ZIMIN, M. G., DVOYNISHNIKOVA, T. A., KONOVALOVA, I. V. and PUDOVIK, A. N., 
Kazan’ State University imeni V. I. Ul ‘yanov-Lenin 





[Abstract] When sodium diethylphosphite is treated with CS, at 70 to 
100°C to benzene, followed by alkylation with methyl iodide, the 0,0-di- 
ethyl ester of S-thioacetyl thiophosphoric acid (1) is formed. Re- 
esterification of this compound with ethyl alcohol results in 0,0- 
diethyl-S-ethyl thiophosphate. S-thioacetyl thiophosphate (1) forms in 
the following manner: At the first stage of the reaction, a derivative 
of phosphone xanthic acid (II) forms, which when heated undergoes re- 
grouping with CS migration of the phosphoryl group, and upon alkyla- 
tion with CH.I, product (I) is obtained. This was indicated by the 
presence of 3 band at 2380 to 2800 cm™* in the IR spectra. This band 
disappears in repeated distillation. The regrouping in derivatives of 
(II) is analogous to regrouping in benzhdrylmercaptophosphonates. At 2 
to 8°C sodium dialkyl phosphites interact with CS, to form phosphorylated 
xanthates (II) with a P-C bond, which have been separated as esters. 
Reaction of sodium diethylphosphite with CS, at 20°C in benzene, followed 
by vacuum distillation, results in 0,0-diethyl ester of S-ethyl thiophos- 
phoric acid. Interaction at 100°C results in the formation of a complex 
mixture of substances from which 0,0-diethyl-S-ethyl thiophosphate and 
§,S-diethyl ether of O-ethyl dithiophosphoric acid were separated. 
References 6: 3 Russian, 3 Western. 


USSR UDC 546.185 


TRIAMIDOPHOS PHAZOHYDRIDES 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 48 (110), No 12, Dec 78 
pp 2789-2790 manuscript received 23 May 78 


MARCHENKO, A. P. and PINCHUK, A. M., Ukrainian SSR Academy of Sciences 
Institute of Organic Chemistry 


[Abstract] A simple method has been found for synthesizing triamido- 
phosphazohydrides from easily accessible triamidochorophosphonium 
chlorides and cyanates of sodium or potassium, making it possible to 
produce compounds of this type with quite different radicals. Tri- 
amidochlorophosphonium chlorides were reacted with potassium cyanate in 
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an aqueous solution at 20°C, resulting in the formation of hydrochloride 
salts of triamidophosphazohydrides, which were extracted from aqueous 
solutions with methlene chloride. When boiled with a 40-percent aqueous 
alkali solution, triamidophosphazohydrides form as mobile liquids or 
crystalline substances which are hard to dissolve in water. These com- 
pounds can be used to synthesize different types of triamidophosphazo 
compounds, since their phosphazohydride group is as reactive with sub- 
stances with mobile halogen atoms as are known types of phosphazohydrides. 
Unlike triaryl- and trialkylphosphazohydrides, these triamidophosphazo- 
hydrides are resistant to the influence of aqueous solutions of acids 

and alkalis and do not hydrolyze with breaking of the multiple nitrogen- 
phosphorus bond. The following compounds were derived: the hydrochloride 
salt of hexabutyltriamidophosphazohydride, the hydrochloride salt of 
tris(N-ethyl-N-phenylamido) phosphazohydride, the hexabutyltriamido- 
phosphazohydride, and the tris(N-ethyl-N-phenylamido) phosphazohydride. 


References 2: 1 Russian, 1 Western. 


USSR UDC 547.341 
THERMAL DEAMINATION OF DIAMIDES OF #-CHLORALKYLTHIONE PHOSPHONIC ACIDS 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 48 (110), No 12, Dec 78 
p 2788 manuscript received 11 Apr 78 


FEDOROVA, G. K. and ANAN'YEVA, L. G. 


[Abstract] When unsubstituted diamides of #@-chloralkylthione phosphonic 
acids are heated in xylene at 130 to 140°C, they are simultaneously 
deaminated and dehydrochlorinated, with the separation of ammonium 
chloride and the formation of polythiophosphazanes. These polythio- 
phosphazanes are colorless amorphous substances which are soluble in 
most organic solvents and are insoluble in water and petroleum ether. 
They seem to be in equilibrium with tautomeric thiol phosphazenes. When 
these polythiophosphazanes and the above diamides are heated without 
solvents to 160 to 170°C, higher-molecular thiophosphazanes will probably 
form, representing amorphous substances with a dissociation point above 
200°C, which are insoluble in water and organic solvents and are similar 
in elemental composition and IR spectra to the polythiophosphazanes. A 
mixture of the diamide and anhydrous xylene was heated and a colorless 
amorphous substance was filtered out. Two polythiophosphazanes were 
identified in the final product. References 3: 2 Russian, 1 Western. 











USSR UDC 547. 334547 .556.7+661.718.1 
THE 0,0-DIETHYLDITHIOPHOSPHATO GROUP IN MEYERVEYN'S REACTION 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 48 (110), No 12, 
Dec 75 p 2787 manuscript received 3 May 73 


NAYDAN, V. M. and NAYDAN, G. D., Cherkassy State Pedagogical Institute 
imeni the 300th Anniversary of the Reunification of the Ukraine with 
Russia 


[Abstract] To a reaction mixture consisting of 100 ml of acetone, 20 al 
of acrylonitrile, 28.5 g of sodium diethyldithiophosphate and 2.6 g of 
copper diethyldithiophosphate was added a solution of diazonium sulfate. 
Gaseous products were separated immediately after the addition of the 
first few portions of the diazonium salt solution and a considerable 
exothermic effect is evidenced. As the diazonium salt solution was 
added, the temperature of the reaction mixture was held at 20 to 25°C. 
The reaction mixture was poured into water ai‘er complete cessation of 
the release of nitrogen, and oily substance was separated which soon 
crystallized, as a-(0,0-diethyldithiophosphato)- #-(n-nitrophenyl) 
propionitrile. An identical product was obtained by adding to a solution 
of @ -brom- 8 -(n-nitrophenyl)proprionitrile in acetone, a solution of 
sodium diethyldithiophosphate in water, heating the mixture to boiling, 
and cooling it. In the process of the reaction, the nitrogen of the 
diazo group is separated, and the aromatic radical and the 0,0-diethyldi- 
thiophosphato group are attached at the carbon-carbon double bond of the 
acrylonitrile. The diazonium sulfate apparently reacts first with the 
sodium diethyldithiophosphate and diazonium diethyldithiophosphate forms, 
which then reacts with the acrylonitrile. References 2: Russian. 





USSR UDC 547.26'118 
REACTION OF N,N-DICHLORAMINO COMPOUNDS WITH AMIDES OF PHOSPHOROUS ACID 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 28 (110), No 12, Dec 78 
pp 2686-2692 manuscript received 22 Now 77 


KOVENYA, V. A., MARCHENKO, A. P. and PINCHUK, A. M., Ukrainian SSR 
Academy of Sciences Institute of Organic Chemistry 


[Abstract] The results are presented of an investigation of the reaction 
of N,N-dichloramines and amides with dichlorides of amidophosphorous 
acids, chlorides of diamidophosphorous acids, and triamides of phosphorous 
acid. The chlorides and triamides react with N.N-dichloramines in a 1:1 
ratio to form amidochlorphosphoranes, i. e., the N,N-dichloramines are 

the sole chlorinating agents in this case. The azoisobutyronitrile is 
separated when 1-N,N-dichloraminoisobutyronitrile reacts with the chlorides 
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and triamides. The N,N-dichloramide of benzene sulfonic acid, unlike 
N,N-dichloramines, reacts with triamides of phosphorus acid, with a 1:2 
rati of components, tc form phosphazo compounds. The reaction of the 
N,N-dichloramide of benzene sulfonic acid with two moles of the triamide 
of phosphorous acid includes two stages: the formation of intermediate 
compounds; and the imination by them of the second molecule of the 
triamide. Of the phosphazo compounds, dialkylamidodichlorphosphazoalkanes 
exist in the form of monomers, dimers and tetramers. For the first time 
phosphazo compounds have been discovered which exist in the fora of 
tetramers. Only phosphazo compounds which do nor contain methyl radicals 
at nitrogen atoms are tetrarmerized. Phestphazo compounds with methyl 
radicals form only dimers. A slight change in the length of alkyl radi- 
cals at nitrogen atoms in dialkylamidodichlorphosphazcalkanes results in 
a drastic change in properties, but the reasons for tuis are not clear. 
Thus, N,N-chloramines react with dichlorides of amidophosphorous acids 

to form phosphazo compounds and amidotetrachlorphosphoi.ues, and with 
chlorides of diamidophosphorous acids and triamides of phosphorous acid 
to form amidochlorphosphoranes. Phosphazo compounds and triamidochlor- 
phosphonium chlorides are formed when the N,N-dichloramide of benzene 
sulfonic acid reacts with triamides of phosphorous acid. The intermediate 
compounds formed in the latter case are triamidochlorphosphonium salts 

of the N-chloramide of benzene sulfonic acid. References 10: 7 Russian, 
3 Western. 


USSR UDC 542.91 : 661.718'1 


SYNTHESIS OF DERIVATIVES OF ARYLSELENOPHOSPHINIC ACIDS AND THEIR 
PRO'ERTIES 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 48 (110), No 12, Dec 78 
pp 2673-2677 manuscript received 4 Aug 77 


BAYANDINA, YE. V., NURETDINOV, I. A. amd NURMUKHAMEDOVA, L. V., USSR 
Academy of Sciences Kazan’ Branch Institute of Organic and Physical 
Chemistry imeni A. Ye. Arbuzov 


[Abstract] Information is given on the production of derivatives of 
diphenyl- and phenylethylselenophosphinic acids. Various methods are 
used to synthesize these compounds. When diphenylchlorphosphine or 
phenylethylchlorphosphine is heated with elemental selenium in an 
atmosphere of an inert gas, e.g., argon, for several hours at about 
120°C, the diphenylselenochlorphosphinate and phenylethylchlorseleno- 
phosphinate are produced. When these chlorselenophosphinates are re- 
acted with mercaptanes in the presence of a base, thioethers of the 




















corresponding selenophosphinic acids are formed. Esters and amides of 
arylselenophosphinic acids are also produced. Derivatives of diphenyl- 
and phenylethylselenophosphinic acids are stable when stored and during 
vacuum distillation. The majority of derivatives of diphenylseleno- 
phosphinic acid are crystalline substances, which are purified by 
recrystallization from high-boiling petroleum ether. The derivatives 
of phenylethylselenophosphinic acid are liquids. The structure of all 
derivatives produced is verified by IR and NMR spectra. Tables are 
presented, of constants and analysis data. This paper represents a con- 
tinuation of studies on derivatives of aromatic selenophosphinic acids. 
It is suggested that the closeness of the electronic effects of the 
diphenyl- and phenylethylselenophosphinic groups is responsible for the 
fact that the chemical shifts in the >! P nuclei of derivatives of 
arylselenophosphinic acids containing substituents of the same type at 
the phosphorus atom differ little from one another. References 8: 

5 Russian, 3 Western. 


USSR UDC 542.914547.1°116 
2-OXOBENZ [e]-1,2-OXAPHOSPHORINE-3-ENES--PHOSPPORIC ANALOGS OF COUMARINS 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 48 (110), No 12, Dee 78 
pp 2667-2673 manuscript received 8 Jun 77 


PETROV, K. A., CHAUZOV, V. A., KOSTROVA, S. M. and LEBEDEVA, N. YU. 


[Abstract] Phosphoric analogs of coumarins--2-alkoxy-2-oxobenz|e]-1,2- 
oxaphosphorine-3-enes--are formed when phenyl esters of P-alkoxyalkenyl 
phosphonic acids are heated with polyphosphoric acid or a suspension of 
phosphorus pentoxide in toluene and ring formation occurs. Data on the 
production of these previously unknown C-P heterocyclic compounds are 
presented, along with a study of their chemical properties. The yield 

of chelation products varies over a wide range of 17 to 70 percent. 

Of the four produced, one cannot be separated in a form pure enough for 
spectroscopy and analysis; two are colorless high-boiling liquids; and 
the fourth is a low-melting slowly crystallizing substance. These com- 
pounds are stable when stored and are slightly resinified when heated. 
Their cyclic structure has been verified with PMR spectra, IR spectra 

and via their chemical properties. The lowest tendency to resinifica- 
tion is exhibited by the two 2-alkoxy-2-oxo-3-alkyl-substituted benzoxa- 
phosphorinenes, under the effect of electrophilic and nucleophilic agents. 
These are therefore of the greatest interest from the viewpoint Jf 
synthesis possibilities. Hydrochloric hydrolysis of these esters results 
in satisfactory yields of the corresponding cyclic acids, without resini- 
fication. Under the effect of phosphorus pentachloride these acids are 
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transformed with satisfactory yields into acid chlorides representing 
low-melting, high-boiling compounds. Boiling these acids for many hours 
with thionyl chloride also results in acid chlorides, but with a smaller 
yield. These acid chlorides easily enter into reactions characteristic 
of acid chlorides, with the formation of the expected acid derivatives-- 
their esters and amides. The physical chemical constants, yields and 
elemental analysis data for the benzoxaphosphorinenes produced are pre- 
sented in a table. Figures 1; references 2: 2 Russian. 


USSR UDC 541.127 : 547.241 


INFLUENCE OF SOLVENTS ON THE KINETICS OF THE CONDENSATION REACTION BETWEEN 
DIMETHYL PHOSPHITE AND CHLORAL 





Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 48 (110), No 12, Dec 78 
pp 2663-2667 manuscript received 25 Aug 77 


VORONTSOVA, N. A., VLASOV, O. N. and MEL'NIKOV, N. N., All-Union 
Scientific Research Institute of Chemical Agents for Protecting Plants 


[Abstract] A study was made of the influence of non-polar and dipolar 
aprotonic solvents, such as dioxane, tetrahydrofuran, acetonitrile, 
anisole and dimethyl sulfoxide, on the condensation reaction between 
dimethyl phosphite and chloral. The reaction was studied over a wide 


temperature range of 13 to 75°C for CCl,, tetrahydrofuran, benzene and 
dioxane, and only at 50°C for the other solvents. An increase in the 


polarity of the medium results in a reduction in the velocity of the 
reaction. This slowing is caused by the fact that hydrogen bonds form 
between the dimethyl phosphite and solvent. An isokinetic relationship 
is observed for the solvent series CCl,, dioxane, tetrahydrofuran and 
benzene. Comparison of velocity constants with these solvents demon- 
strates that a role in the change in velocity is piayed by both entropic 
and enthalpic factors, with a similar-slope change in these factors, 
characteristic of an isokinetic relationship indicating that the mechanism 
of the reaction is identical in these media. Binary mixtures, such as 
hexane and dioxane, acetonitrile and dioxane and dimethyl sulfoxide and 
dioxane, are also used in addition to individual solvents. The results 
obtained with a dimethyl sulfoxide ~ dioxane mixture demonstrate that 
the reaction takes place via the dialkyl phosphite anion in a dimethyl 
sulfoxide medium, whereas it takes place via the trivalent tautomeric 
form of dialkyl phosphite in the remaining solvents. Thus, the two 
possible mechanisms for the addition of dialkyl phosphites to compounds 
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containing a C=0 group are realized. In a medium of inert and basic 
non-dissociating solvents, the mechanism is realized via the trivalent 
phosphite form, whereby such polar solvents as acetonitrile, dioxane, 
tetrahydrofuran and anisole reduce the velocity of the reaction. An 
increase in velocity is observed only in dimenthyl sulfoxide, making it 
possible to suggest that the mechanism is accomplished via the dialkyl 
phosphite anion in this case. Figures 4; references 9: 6 Russian, 

3 Western. 


USSR UDC 547.558.1 
MONO- AND BISPHOSPHONIUM SALTS BASED ON p-BROMBENZYL BROMIDE 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 28 (110), No 12, Dec 78 
pp 2660-2663 manuscript received 14 Nov 77 


BUKACHUK, O. M., MEGERA, I. V. and SHEVCHUK, M. I. 





[Abstract] A simple and convenient method has been developed for pro- 
ducing the iodide of p-tolyltriphenyl phosphonium, by letting a mixture 
of p-iodotoluene and triphenyl phosphine stand in a sealed ampoule at 
250 to 270°C for 3 to 4 h. Also formed is a small amount of the iodide 
of benzyltriphenyl phosphonium, whose appearance results apparently from 
a secondary detachment and addition reaction. In order to synthesize 

a bisphosphonium salt based on p-tolyltriphenyl phosphonium iodide, an 
attempt was made to brominate this iodide at the methyl group. It was 
found that the hydrogen of the methyl group of this phosphonium salt 

is substituted with bromine only when the reaction takes place in 
chloroform with a threefold excess of bromine, and the reaction mixture 
is exposed to a 500-W lamp for 4 to 5 h. Then ionic iodine is also 
substituted with a bromine ion and anw-bromtolyltriphenyl phosphonium 
salt is produced, which crystallizes out with the bromine molecule. 

This brominated salt was heated with a double quantity of triphenyl 
phosphine without a solvent for 3.5 h, and the result was a bisphosphon- 
ium salt--the bromide of [p-triphenyl phosphonium bromide benzyl] 
trimethyl phosphonium. A higher yield (50 percent) of this bisphosphon- 
ium salt was gained by heating n-brombenzyl bromide with a double quantity 
of triphenyl phosphine, without a solvent, at 270°C for 5 to 6h. This 
method proved to be less cumbersome. A solution of this bisphosphonium 
salt in DMFA was treated with sodium ethylate and the corresponding 
phosphonium phosphorylide formed via monodehydrohalogenation. For the 
first time the bromide of n-triphenyl phosphonium benzylidene phosphory- 
lide was produced, which is stable enough that it can be kept indefinitely 
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under ordinary conditions without noticeable changes. A study was made 
of the interaction of the bromide of p-triphenyl phosphonium benzylidene 
triphenyl phosphorylide with carbonyl compounds under conditions of 
Wittig’s reaction. Reacting this bromide with benzaldehyde, p-chlor- 
and p-nitrobenzaldehyde, and phenyl glyoxal resulted in the obtainment 
of a number of new phosphonium salts of the stilbene series. References 
4: 4 Western. 


USSR UDC 547.79+547.26'118 


REACTIONS OF 2,2,2-TRICHLOR-4 ,5-BENZO-1,3-DIOXA-2-PHOSPHOL WITH AROMATIC 
AMINES 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 48 (110), No 12, Dec 78 
pp 2657-2659 manuscript received 22 Nov 77 


KUKHAR', V. P., GRISHKUN, YE. V. and RUDAVSKIY, V. P., Ukrainian SSR 
Academy of Sciences Institute of Organic Chemistry 


[Abstract] Somewhat unexpectedly, when 2,2,2-teichlor-4,5-denzo-1,3- 
dioxa-2-phosphol reacts with aromatic amines, diazadiphosphetidines 

form. The primarily reaction products are monomeric 2-N-arylimino-2- 
chlor phosphols, which are then dimerized. The 1,3-diaza-2,4-diphosphe- 
tidines which form are monomerized in svlutions to 2-N-arylimino-2- 
chlor-4,5-benzo-1, 3-dioxa-2-phosphols. The dimerization of 2-N- 
arylimino-2-chlor phosphols is apparently caused by the structural and 
electronic features of the dioxaphospholane ring, which facilitates the 
interaction of molecules with one another and the formation of the dimer 
with a penta-coordinated phosphorus atom. The phosphol is reacted with 
aromatic amines or their hydrochloric salts by heating the components 

in a 1:1 ratio in the environment of an inert solvent, in this case, 
chlorobenzene. The reaction is completed in 25 to 30 min. The compounds 
produced are colorless high-melting crystalline substances which are 

very poorly soluble in the majority of organic solvents. The diazadiphos- 
phetidines formed dissolve in phosphorus oxychloride only when boiled. 
Data are presented, relating to the dimer-monomer state of molecules of 
these compounds in this solvent. The four compounds formed have the 
formulas Co,H;g-C1l9N90,P , CogHo9CloNo0,Po, Co4Hy¢BraCl N70,P 9 and 

Cog; ¢CloN,0gPo. References 5: 3 Russian, 2 Western. 
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USSR UDC 547.2414+543.422.25 
SYNTHESIS AND NMR SPECTRA OF 1,3,5-DIOXAPHOSPHORINANES 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 48 (110), No 12, Dec 78 
pp 2653-2656 manuscript received 10 Aug 77 


VALETDINOV, R. K., ZUYKOVA, A. N., YAKIMINSKAYA, N. SH., ZYABLIKOVA, T. A., 
OFITSEROV, YE. N. and IL'YASOV, A. V., USSR Academy of Sciences Kazan' 
Branch Institute of Organic and Physical Chemistry imeni A. Ye. Arbuzov, 
All-Union Scientific Research Institute of Synthetic Rubber imeni S. V. 
Lebedev Kazan" Branch 


[Abstract] When oxymethyl derivatives of phosphine react with para- 
formaldehyde, 1,3,5-dioxaphosphorinanes form. In an Arbusov flask, and 
in a stream of nitrogen at 180 to 200°C, 24.8 g of tri(oxymethyl) 
phosphine and 6.0 g of paraformaldehyde were heated in vacuum. A mix- 
ture of crystalline and liquid products was produced in a fraction dis- 
tilled at 170 to 190°C at 4 to mm Hg. The third product was separated, 
and 4.4 g of 5-methyl-5-oxo-1,3,5-dioxaphosphorinane were gotten without 
additional cleaning. The melting point of this product is °3 to 96°C. 
NMR Mp data indicated that the liquid phase is a mixture of 5-methyl- 
5-oxo-1,3,5-dioxaphosphorinane, the hydroxide of tetra (oxymethyl) 
phosphonium, an unknown substance, and an oxide of tri(oxymethyl) phos- 
phine. Under similar conditions, methyldi(oxymethyl) phosphine was 
reacted with paraformaldehyde to form 5-methyl-5-oxo-1,3,5-dtoxaphosphorin- 
ane with a melting point of 102°C. Formaldehyde reacted under similar 
conditions with the ethyl- and propyldi(oxymethyl)-phosphine and the 
oxide of tri(oxymethyl) phosphine. The diagram suggested for the forma- 
tion of 5-methyl-5-oxo-1,3,5-dioxaphosphorinane includes the formation 
of a cyclic formal and the isomerization of the oxymethy] phosphine 
grouping into a methyl phosphinic. oxide grouping. The ascribed structure 
was confirmed by the data of NMR ly and 3p spectra for the compounds 
synthesized. When 5-methyl-5-oxo-1,3,5-dioxaphosphorinane was heated 
with a mixture of phosphorus and sulfur, the oxo group was substituted 
with a thione group, and for the first time a representative of 5-alkyl- 
5-thione-1,3,5-dioxaphosphorinanes was formed. The crystals of the 
latter compound are colorless, with a melting point of 193 to 194°C. 
References 11: 9 Russian, 2 Western. 
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INTERACTION OF CHLORIDES OF ACIDS OF TRIVALENT PHOSPHORUS WITH N,N,-BIS 
(TRIMETHYLSILYL) ACETAMIDE 


Leningrad ZHURNAL OBSHCHEY KHIMI1 in Russian Vol 28 (110), No 12, Dec 78 
pp 2648-2652 manuscript received 25 Oct 77 


PUDOVIK, M. A., KIBARDINA, L. K., MEDVEDEVA, M. D., ANOSHINA, N. P. and 
PUDOVIK, A. N., USSR Academy of Sciences Kazan' Branch Institute of 
Organic and Physical Chemistry imeni A. Ye. Arbuzov 


[Abstract] A study was made of the interaction of cyclic and acyclic 
acid chlorides of trivalent phosphorus with N,N-bis(trimethylsilyl) 
acetamide, to fill the gap in published data on the interaction of 

these acid chlorides with silylated amides of carbonic acids. The silyl 
amide is reacted with chlorides of trivalent phosphorus in solution at 
room temperature or while heating, depending on the nature of the acid 
chloride, as well as without a solvent with the distillation of trimethyl 
chlorsilane. When the reactions take place in a solvent, N-acetyl-N- 
trimethylsilylamido phosphites with a cyclic or linear structure are 
either separated or identified. The reaction between acid chlorides 

of PIII and amino silanes or silylated amides of carbonic acids begins 
via a nucleophilic attack on the phosphorus on the part of the wnshared 
nitrogen atom pair. The second stage of the reaction consists of the 
elimination of the trimethyl chlorsilane, or a four-center regrouping 
mechanism goes into effect. The ease of occurrence of reactions is 
determined by the nature of substituents at the phosphorus and nitrogen 
atoms. The electrophilicity of the phosphorus atom and the nucleophilicity 
of the nitrogen atom are investigated to trace their influence on the 
ease of substitution at the phosphorus atom. The structure of the 
N-acetyl-N-trimethylsilylamido phosphites obtained is confirmed by 
elemental analysis, and IR and NMR +H and 31p spectra. When chlorides 
of PIII are reacted with the silyl amide at elevated temperatures, the 
amido phosphites with a cyclic and linear structure formed at the first 
Stage can undergo decomposition to the corresponding silyl phosphites, 
with the separation of acetonitrile. References 9: 3 Russian, 6 Western. 
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INTERACTION OF DIISOPROPYL DITHIOPHOSPHORIC ACID WITH THLIOCYANATES 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 28 (110), No 12, Dec 78 
pp 2645-2648 manuscript received 3 Aug 77 


PUDOVIK, A. N., CHERKASOV, R. A., ZIMIN, M. G. and KAMALOV, R. M., Kazan’ 
State University imeni V. I. Ul" yanov-Lenin 


[Abstract] A study was made of the interaction of methyl and phenyl 
thiocyanates with diisopropyl dithiophosphoric acid. These reactions 
occur with an exothermic effect, and the end products are esters of 
isothiocyanate thiophosphoric acid (42 to 80 percent), dithiocarbamates 
(17 to 57 percent), and tetraisopropyl trithiopyrophosphate (3 to 42 
percent). At the first stage of these reactions addition products form, 
but these are unstable and immediately undergo transformations in three 
different directions. The first direction includes breaking of the most 
unstable C-S bond, resulting in the formation of thiols and the diisopropyl 
ester of thiocyanate thiophosphoric acid, whereby the latter is isomerized 
into the thermodynamically more stable diisopropyl ester of isothiocyanate 
thiophosphoric acid, which has been separated and identified. The 
addition products can be stabilized also with the breaking of the P-S 
bond, whereby they are isomerized into amido phosphates, which is the 
second direction. The presence of these amido phosphates has been 
demonstrated by NMR lp spectra. The third direction is the formation 

of amido thiophosphates via the addition of thiols to the diisopropyl 
ester of the isothiocyanate thiophosphoric acid. A model experiment has 
confirmed this process. The initial addition of a dithio acid in the 
first stage of these reactions occurs at the C=N group; in the second 
stage the addition products are stabilized as described, with the 

breaking of C-S and P-S bonds. Methyl thiocyanate interacted with 
diisopropyl dithiophosphoric acid by soaking a mixture of 20.11 g of 
methyl thiocyanate and 50-9 g of diisopropyl dithiophosphoric acid in a 
sealed ampoule at 20°C for a month. End products were separated by 
distillation in vacuum. References 10: 7 Russian, 3 Western. 
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INTERACTION OF 4, 4 -DIBROMDIBENZOYL METHANE WITH TRIALKYL PHOSPHITES 


Leningrade ZHURNAL OBSHCHEY KHIMII in Russian Vol 48 (110), No 12, Dec 78 
pp 2642-2644 manuscript received 5 Sep 77 


SAKHIBULLINA, V. G., POLEZHAYEVA, N. A. and ARBUZOV, B. A., Kazan’ State 
University imeni V. I. Ul*yanov-Lenin Chemical Institute imeni A. M. 
Butlerov 


[Abstract] A study was made of the interaction between a@,d -dibromi- 
benzoyl methane and trialkyl phosphites, with the goal of producing the 
“phosphonic derivative of dibenzoyl methane. It was demonstrated that 
a, @-dibromidbenzoyl methane reacts with trialkyl phosphites under mild 
conditions (-5 to 0°C) to form dialkyl(1-phenyl-2-brom-2-benzoyl) vinyl 
phosphate. Diethyl (1-phenyl-2-brom-2-benzoyl)vinyl phosphate in the 
presence of NiCly reacts with triethyl phosphite in a complex manner and 
results in the formation of dibenzoyl methane and a mixture of phosphorus 
containing products. The purpose of the latter reaction was to substitute 
the halogen at the double bond in the enol phosphate with a phosphonic 
group, which is possible under the influence of trialkyl phosphites in 
the presence of nickel salts. In the course of this reaction the enol 
phosphate is reduced to dibenzoyl methane with the formation of a mix- 
ture of organuphosphoric compounds, which is explained by the nucleophilic 
attack of trialky] phosphate on the halogen atom. Diethyl phosphorous 
acid was identified among the phosphorus containing products, and its 
interaction with enol phosphate results in the formation of dibenzoyl 
methane. In the interaction of 4, 4-dibromdibenzoyl methane with tri- 
ethyl phosphite, 5.3 g of triethyl phosphite were added dropwise while 
stirring and cooling at 0 to -5°C to a solution of 6 g of dibromdibenzoyl 
methane in absolute ether. After all the phosphite was added, the temper- 
ature of the reaction mixture was brought up to room temperature, the 
ether was distilled off, and the residue distilled under high vacuun. 
Three grams of diethyl (1-phenyl-2-brom-2-benzoyl)vinyl phosphate were 
obtained. In the interaction of diethyl (1-phenyl-2-brom-2-benzoyl) 

vinyl phosphate with triethyl phosphite, a mixture of 4 g of enol phosphate, 
2.5 g of triethyl phosphite and 0.13 g of NiCl, was boiled in benzene 

for 2h. After removal of the catalyst and solvent, the remainder was 
distilled under high vacuum to produce two fractions. Alcohol was added 
and crystals were precipitated from the second fraction. References 16: 

6 Russian, 10 Western. 
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REVERSE IMMOBILIZATION OF MONO- AND OLIGONUCLEOTIDES ON AMINOOXYBUTYL- 
CELLULOSE VIA THE TERMINAL PHOSPHATE GROUPS 






Moscow BIOGRANICHESKAYA KHIMIYA in Russian No 11, 1978 pp 1477-1479 
manuscript received 21 Apr 78 






SHUMYANTSEVA, V. V. and KHOMUTOV, R. M., The Institute of Molecular 
Biology, Academy of Sciences of the USSR, Moscow 






[Abstract] Separation of the P-N- bond in nucleotide derivatives pre- 
viously synthesized by the authors under mild conditions without 
structural change of the nucleotides can be used for reverse immobili- 
zation of mono- and oligonucleotides on the terminal phosphate groups. 
Aminooxybutylcellulose was used as the matrix since it had previously 
been used successfully for immobilizing carbonyl compounds as well as 
nucleosides and heterocyclic nucleic acids. Separation of the nucleo- 
tide-matrix bond took place in the presence of carbonyl compounds or a 
mildly acidic hydrolysis. In the former, 60-70 percent of the nucleo- 
tide material entered the solution, while in the second adenosine-5'- 
phosphate and tridesoxyadenylate quantitatively separated from the 
matrix. The experimental section of the article describes precise pro- 
cedures used. References 9: 4 Russian, 5 English. 
























USSR UDC 547.963.32.07 + 577.159.02 






ORGANIC PHOSPHORUS ANALOGS OF BIOLOGICALLY ACTIVE COMPOUNDS: Il. AMP 2" 
(3')-AMINOPHOSPHONIC ESTERS: THE SYNTHESIS AND SELECTIVE INHIBITING OF 
THE DEACYLATION OF VALYL-tRNA, Vl 











Moscow BIORGANICHESKAYA KHIMIYA in Russian No 11, 1978 pp 1471-1476 
manuscript originally received 2 Jan 78, in final form 14 Apr 78 


OSIPOVA, T. I., BIRYUKOV, A. I., GANDURINA, I. A., TARUSOVA, N. B., and 
KHOMUTOV, R. M., The Institute of Molecular Biology, Academy of Sciences 
of the USSR, Moscow 


[Abstract] Since aminophosphonyl-tRNA is practically unobtainabie, the 
authors used as minimal analogs 2'(3') aminophosphonic esters of AMP from 
synthesis and interaction with aminoacyl-tRNA synthetase. AM? amino- 
phosphonic esters are shown to be weak inhibitors of valyl-tRNA formation, 
reducing its formation by one half without specific inhibitory features. 











Another analog had an inhibiting effect without hydrolysis and was 
specific, since no effect on the enzyme was noted. The selective 
effects of the phosphonate analogs in the deacylation reaction indicate 
relative independence of the already formed aminoacyl portion from the 
tRNA. The analogs tested offer promise of application in special cases 
where it is essential to increase the level of aminoacylation of tRNA. 
An experimental secticn ef the article describes precise procedures. 
Tables 1, figures 3, references 13: 4 Russian, 9 Western. 
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ALKYLPHOSPHONATES OF NUCLEOSIDES: THE INTERACTION OF URIDINE WITH tert- 
BUTYL, ISOPROPYL-, AND METHYLPHOSPHONOCHLORIDE 


Moscow BIOGRANICHESKAYA KHIMIYA in Russian No 11, 1978 pp 1464-1470 
manuscript received 5 May 78 


SHINGAROVA, I. D., MELNIK, S. YA., YARTSEVA, I. V., and PREOBRAZHENSKAYA, 
M. N., Cancer Research Center, The Academy of Medical Sciences of the 
USSR, Moscow 


[Abstract] To determine the characteristics of nucleoside reaction with 
RPOC1, and to establish the dependency of cyclic phosphonate properties 
on the volume of the alkyl substitute, the interaction of uridine and 
its derivatives were studied with the dichloranhydrides Bu*POCl,, 
Pripoci,, and MePOC1.. In the conditions tested Bu*pocl. reacts in the 
same way with uridine or its 5'-O-derivative, with the formation of 
diastereomer cyclophosphonates. According to data of electrophoresis 
tests, alkaline hydrolysis of the cycicphosphonates led to formation of 
a 2'(3') tert-butylphosphonate of uridine. Pr{PocL, reacted with the 
nucleoside in milder conditions than with ButPOCl>. Reducing the volume 
of the substitute with the phosphorus atom in Pripoci, in comparison 
with other phosphonates, brought reduced screening of the P-O bond and 

a decrease in the resistance of the phosphonate cycle to hydrolysis. 

The nucleoside reaction with dichloranhydrides of phosphonates brought 
easier substitution by secondary cis-diol groups than by primary oxygen 
groups. The experimental section of the article presents specific 
chemical procedures used in the tests. Tables 2; figures 1; references 
9: 3 Russian, 6 English. 
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ALKYL ESTERS OF ACYLAMIDOPHOSPHONIC AND ACYLAMIDOALKYL(ARYL) PHOSPHONIC 
ACIDS 


Kiev KHiMICHESKAYA TEKHNOLOGIYA in Russian No 5, 1978 pp 21-24 


ZAGNIBEDA, D. M., KUCHEROVA, M. N., TSUTSARIN, V. V., RUDAVSKIY, V. P., 
and NOVIKOV, I. N. 


[Abstract] The transformations of trialkoxy-, alkyl(aryl)dialkoxy-, 
and diarylalkoxyphosphazocarbacyls on boiling in a 0.1 N solution of 
sodium hydroxide into dialkyl esters indicated in the title, are 
described. Analogous compounds were obtained by reaction of anhydrous 
hydrogen chloride on trialkoxy-, alkyl9aryl)dialkoxy-, and diarylalkoxy- 
phosphazocarbacyls. Other reactions with sodium alcoholates, and reactions 
with alcohols, are also described in terms of the formation of alkyl 
esters. Methods are presented for obtaining acid chlorides of alkyl 
esters of acylamidophosphoric acids, alkyl esters of acylamidophosphoric 
acids, dialalkyl esters of acylamidophosphoric acids, alkyl esters of 
acylamidoalkyl(aryl) phosphonic acids, and acylamidodiarylphosphonic 
acids. Tables 4, references 6 Russian. 


USSR UDC 54?.91:547.556.3 


FORMATION OF TRICHLOROPHOSPHAZOPENTAFLUOROPHENYL FROM PENTAFLUOROANILINE 
AND ITS TRIHALOACETYL DERIVATIVES 


Moscow IZVESTIYA AKADEMII NAUK SSSR,--SERIYA KHIMICHESKAYA in Russian 
No 11, Nov 78 pp 2635-2637 manuscript received 10 Apr 78 


PETROVA, T. D., PLATONOV, V. YE., SAVCHENKO, T. I. and MESHALKINA, L. M., 
Novosibirsk Institute of Organic Chemistry, Siberian Branch of the 
Academy of Sciences USSR 


[Abstract] Trichloro- and trifluoroacetyl derivatives of pentafluoro- 
aniline react with PCls to yield trichlorophosphazopentafluorophenyl. 
Recently a dimer of trichlorophosphazopentafluorophenyl was obtained in 
a reaction of N,N-dichloropentafluoroaniline with PCl;. References 8: 
3 Russian, 5 Western. 
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HOMOLYTIC REACTIONS OF ORGANOPHCSPHORIC COMPOUNDS. COMMUNICATION 5. 

KINETICS OF THE HOMOLYSIS OF 2,2'-DIPHODPHON-2,2'-AZOPROPANE AND THE 

PROBLEM OF RADICAL CENTER STABILIZATION BY THE NEIGHBORING PHOSPHORYL 
GROUP 


Moscow IZVESTIYA AKADEMII NAUK SSSR--SERIYA KHIMICHESKAYA in Russian 
No 11, Nov 78 pp 2491-2499 manuscript received 3 Jun 77 


LEVIN, YA. A., ABUL*KHANOV, A. G., NEFEDOV, V. P. and GOZMAN, I. P., 
Institute of Organic and Physical Chemistry imeni A. Ye. Arbuzov, Kazan' 
Branch of the Academy of Sciences USSR 


[Abstract] The effect of phosphoryl groups on the radical center formed 
in the homolytic dissociation of azopropanes was investigated: 


(CH) .~C-NeN-C~(CH) 2 _—_> 2 x-C-(CH3), + Ny 


x x 
(1) 


In this paper thermal homolysis of azopropanes I has berm investigated 

[ X = P(O) (OC H.) and P(0O)(OCgH«s)]. In this reaction both C-N bonds 
are broken. e kinetics of thermal homolysis of I may be used in the 
determination of the energy of radical stabilization by the substituent. 
For the case of isopropyl radical, the stabilization energy E. for XK = 
P(0)(OCzHs)> is about 4-5 kcal/mole. Introduction of CeHsO substituent 
results in higher E.. The ability to undergo homolytic addition, sub- 
stitution and dissociation reactions depends on the energy of stabili- 
zation of the radical center formed by a particular substituent. 
Figures 6, references 8: 4 Russian, 1 Czech, 3 Western. 


- 68 - 

















USSR UDC 541.63:547.1°118 


SPATIAL STRUCTURE OF PHOSPHORUS CONTAINING HETEROCYCLES. COMMUNICATION 
20. 1,3,2-DIOXAPHOSPHORINANES WITH CEMINAL AXES OF INTERNAL ROTATION 


Moscow IZVESTIYA AKADEMI1 NAUK SSSR,--SERIYA KHIMICHESKAYA in Russian 
No 11, Nov 78 pp 2450-2455 manuscript received 21 Jun 77 


ARBUZOV, B. A., KATAYEV, V. YE., ARSHINOVA, R. P. and GUBAYDULLIN, R. li. 
Chemical Institute imeni A. M. Butlerow of the Kazan’ State University 
imeni V. I. Ul*yanov-Lenin, Institute of Organic and Physical Chemistry 
imeni A. Ye. Arbuzov of the Kazan’ Branch, Academy of Sciences USSR 


[Abstract] Continuing the studies of the effect of 1,3-dihalopropane 
system on the conformation of 1,3-dioxanes, 1,3,2-dioxaphosphorinane 
system was investigated. In this system the altered portion of the 
heterocycle is removed furtherest from the Hal-CCC-Hal fragment. Dipole 
moments and Kerr constants were determined for a series of compounds and 
conformational compositions were determined for the equilibrium state. 
In solutions, 5,5-bis(bromoethyl)-1,3,2-dioxaphosphoranes exist in 
trans~gosh and gosh-gosh orientations of the Br-C-C>-C-Br grouping. 
2-Chloro and 2-ethoxy-5,5-bis(chloromethyl)-1,3,2-dioxaphosphorinanes 
show also the trans-gosh and gosh-gosh mixtures but in addition there 
appears also the gosh-trans conformer in which the C-Cl axial group has 
a trans orientation. 2-Hydro-2-oxo-5,5-bis(halomethyl)~-1,3,2-dioxa- 
phosphorinanes exist as a misture of two chair forms with axial and 
equatorial phosphoryl groups. The situation here is complicated by the 
orientation of the P=0 group. Because of this complication the available 
data were not sufficient to allow determination of the %-composition of 
these conformers. Figures 4, references 15: 7 Russian, 8 Western. 
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1,3-DIPOLAR CYCLOADDITION OF C-BENZOYL-N-PHENYL AND C.N-DIPHENYLNITRONES 
TO A-SUBSTITUTED VINYLPHOSPHONIC ACIDS 


Moscow IZVESTIYA AKADEMII NAUK SSSR,--SERIYA KHIMICHESKAYA in Russian 
No 11, Nov 78 pp 2588-2595 manuscript received 28 Jun 77 


ARBUZOV, B. A., LISIN, A. F., DIANOVA, E. N. and SAMITOV, YU. YU., 
Chemical Institute imeni A. M. Butlerov, Kazan’ State University imeni 
Vv. I. UL' yanov-Lenin 


[Abstract] Diethyl ester of f, 6 -diacetylvinylphosphonic acid reacts 
easily with C.N-diphenylnitrone and with C-benzoyl-N-phenyl-nitrone at 
room temperature forming crystalline trans-2,3-diphenyl-4-diethoxyphos- 
phono-5,5-diacetylisoxazolidine and trans-2-phenyl-3-benzoyl-4-diethoxy- 
phosphono-5,5-diacetylisoxazolidine respectively. Diethyl ester of 
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('-phenyl- and dimethyl ester of Rethoxy-vinyl-phosphonic acid were such 
less reactive. In general, the reactivity of vinylphosphonates in respect 
to the 1,3-dipolar cycloaddition to nitrones increased with increased 
electrophilicity of the double bond. However, the electronic factors had 
no effect on the orientation of cycloaddition. Figures 3, references 8: 

6 Russian, 2 Western. 


USSR UDC 541.124:542.91:547.1°118 
REACTION MECHANISM OF TRIALKYLPHOSPHITES WITHA-HALOCARBONYL COMPOUNDS 


Moscow IZVESTIYA AKADEMII NAUK SSSR--SERIYA KHIMICHESKAYA in Russian 
No 11, Nov 78 pp 2595-2599 manuscript received 14 Jun 77 


GAZIZOV, T. KH., PYNDYK, A. M., SUDAREV, YU. I., PODOBEDOV, V. B., 
KOVALENKO, V. I. and PUDOVIK, A. N., Institute of Organic and Physical 
Chemistry imeni A. Ye. Arbuzov, Kazan’ Branch of the Academy of Sciences 
USSR, Institute of Spectroscopy, Academy of Sciences USSR, Moscow 


[Abstract] Several mechanisms have been proposed for the reaction of 
trialkylphosphites with 4-halocarbonyl compounds based on a nucleophilic 
attack by the P atom on the carbonyl carbon, carbonyl oxygen, 4-carbon 
atom etc. Reactions of 0,0-diethyl-0-trimethylsilyl phosphite with 
chloroacetaldehyde yielded diethyl-«-trimethyisiloxy- A4-chlorothyl- 
phosphonate. An analogous reaction course was observed in case of 
0,0-dialkyl-O-acyl phosphites reaction with mono-, di- and trichloro- 
acetaldehyde, leading to a conclusion that the reactions of P(III) 
derivatives with chloral occur via a nucleophilic attack of the P atom 
on the carbonyl carbon of the chloral. In general the trialkylphosphites 
were shown to react with chloral at low temperature yielding 1,4,2- 
dioxaphospholanes which upon reaction with HCl could be converted to 
dialkyl-& -(1-hydroxy-2,2,2-trichlogo)ethoxy- 4,f , &-trichloroethyl- 
phosphonates. The first step in the reaction of triethylphosphite with 
chloral is very rapid, producing 2,2,2-triethoxy-3,5-bistrichlo >methyl- 
1,4,2-dioxaphospholane which then slowly decomposed to diethyl- £,f - 
dichlorovinylphosphate and chloroethane. Figures 2, references 9: 

5 Russian, 4 Western. 

















USSR UDC 547.26°118 + 547.241 


REACTION OF TRIVALENT PHOSPHORUS ACID HALIDES WITH KETONE ENOLATES 


Moscow VESTNIK MOSKOVSKOGO UNIVERSITETA in Russian No 5, Sept-Oct 78 
pp 624-625 manuscript received 28 Feb 78 


KURKIN, A. N. and NOVIKOVA, Z. S. 


[Abstract] The reaction of sodium and magnesium enolates of ketones 

with trivalent phosphorus acid halides was studied in an attempt to find 
new synthetic routes for 0- and C-phosphorylated ketones. The direction 
of this reaction depends on the structural characteristics of the carbonyl 
compound and on the metal atom in the enolate, as well as on the sub- 
stituent at the phosphorus atom, on the solvent used and on the halogen 

in the acid halide. Depending on all of these conditions, either an 

O- or C-isomer is formed: 


R-CH:C-CHR or R-CH-C-CHR 
i @ 
OPR'» R'.P 0 

(0) (C) 


References 3: Russian. 


USSR UDC 541.1244661.185.233+547.313.2 


THE INTERACTION OF PHOSPHONIUM SALTS CONTAINING 1-ALKOXY-2-BROMETHYL OR 
1-ALKOXYETHYL GROUPS WITH WATER 


Yerevan ARMYANSKIY KHIMICHESKIY ZHURNAL in Russian Vol 31, No 9, 1978 
pp 669-674 manuscript received 6 May 78 


TORGOMYAN, A. M., AVAKIMYAN, M. ZH. and INDZHIKYAN, M. G., Institute of 
Organic Chemistry, Academy of Sciences Armenian SSR Yerevan 


[Abstract] It was found that triphenyl(1-butoxy-2-bromethyl)-, tributyl 
(1-ethoxy-2-bromethyl)- and tributyl(1-butoxy-2-bromethyl) phosphonium 
bromide react with water similar to triphenyl-(1l-ethoxy-2-bromethy]1) 
phosphonium bromide to produce triphenyl or tributyl phosphine oxide, 
ethyl or butyl bromide and acetaldehyde. The proposed reaction mechanism 
is addition of water to the phosphorus to form a phosphonium hydroxide, 
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which loses a proton to the unshared electron pair on the adjacent 
oxygen and causes cleavage of the P-C bond. Some tributyl phosphine is 
also generated by nucleophilic substitution. Tributyl(1-butoxy-2- 
bromethyl)phosphonium bromide was shown to react with ethanol analogously 
to water. To further clarify the role of the unshared electron pair it 
was determined that triphenylphosphonium salts having alpha-ethoxyvinyl 
or alpha-butoxyvinyl groups do not react with water, while salts with 
alpha-ethoxyethyl or alpha-butoxyethyl groups undergo nucleophilic sub- 
stitution. This indicates the need for an anionizing substituent in the 
beta position of the alpha-alkoxyalkyl group. GLC was used to determine 
reaction products. References 5: 4 Russian, 1 Western. 


USSR UDC 542.92:541.57:547.1°118 


SOME NEW REACTIONS FOR CLEAVAGE OF A PHOSPHORUS-PHOSPHORUS BOND IN TETRA- 
ALKYLDIPHOSPH [NEDISULFIDES 


Moscow IZVESTIYA AKADEMII NAUK SSSR--SERIYA KHIMICHESKAYA in Russian 
No 2, Feb 79 pp 426-432 manuscript received 18 Jul 77 


TSVETKOV, YE. N., CHEPAYKINA, T. A. and KABACHNIK, M. I., Institute of 
Heterorganic Compounds, USSR Academy of Sciences, Moscow 


[Abstract] The P-P bond of tetralkyldiphosphinedisulfides (TAPS) was 
of interest because it could be studied as a typical bond in similer 
more complex compounds and yield insight for synthesis of P-P bond con- 
taining organophosphorous compounds. Cleavage of the bond, under the 
action of alkylhalides or alkyldihalides was shown by Kabachink's group 
(1976) to proceed as follows: 


R'Xx 
R,P(S)P(S)R, — + RP(S)R’ + R,P(S)X 
X(CH,)  X — 
2 — -- Rg P(S)(CH,,),, P(S) Rg! ¢ 2N,P(S)X 
X=Ci,Br,l, a=1,2,4 


Non-dymmetrical trialkylphosphinesulfides (and TAPS) could be produced 
by the team, using an appropriate, separation procedure. Esters of 
dialkyldithiophosphinic and monothiophosphinic acids were produced by 
reaction of TAPS with organic disulfides and triarylphosphites. The 
present study examined symmetrical reactants to produce a single product. 
PC1,, PBr, and POC], were found to be effective reagents for P-P bond 
cleavage; the corresponding halide-anhydrides of dialkyl thiophosphinic 
acids formed by use of these cleaving agents are tabulated, showing 
yields. Dichloroanhydrides of phosphionic acids (DCPA) were reduced by 
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TAPS to dichlorophosphines; the DCPA also react with products of the 
oxidation of TAPS to form chloroanhydrides of dialkyl thiophosphinic 
acids. References 15: 13 Russian, 2 Western. 


USSR UDC 542.91:547.1°118 


SYNTHESIS OF ORTHO-SUBSTITUTED PHOSPHINYL-PHOSPHINYLMETHYL- AND 
PHOSPHINYLETHYLPHENOLS 





Moscow IZVESTIYA AKADEMII NAUK SSSR,--SERIYA KHIMICHESKAYA in Russian 
No 2, Feb 79 pp 432-435 manucript received 2 Sep 77 


BONDARENKO, N. A., TSVETKOV, YE. N., MATROSOV, YE. I. and KABACHNIK, M. I., 
Institute of Heteroorganic Compounds, USSR Academy of Sciences, Moscow 


[Abstract] Kabachnik's team had described (1978) the preparation of 
ortho-substituted phosphorus-containing benzyl and phenylethyl alcohols 
in a program of study of the hydrogen bond in those compounds. Described 
now is the preparation of structural analogs of the compounds, containing 
a phenol group: ortho-diethyl and ortho-diphenylphosphinylphenols and 
o-(2-diethylphosphinylethyl)phenol. The synthesis employed HBr dealkylat- 
ion of the corresponding orthophosphorus substituted anisols: 


MgBr P(O)R, P(O)Rs 


QO *60 


OCH, OCH, OH 
(1), (i) (111), (IV) 
R = CoH, (1), (111), CoH, (11), (TV) 





Ortho-diphenyl and o-diethylphosphinylmethylphenols were synthesized by 
the Arbuzov rearrangement (using salicylic acid as the electrophilic 
reagent): 


CH,OH _ CH,P(O)R, 


OX, — On. 


Vv), (VI) 
R = CoH, (V), Col (vi) 
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Finally, o-(2-diphosphinylethyl)phenol was prepared by cleavage of 
coumarin with sodium diphenyl phosphide and oxidation of the phosphine 
produced: 


- 








CHyLli, Mgr CHCIi,P(ONCH,)> 
i / (Celfg)sP(OCI a X 
AN “ky ~ 
4 Av 
(Vill) 
CiigCHi,P(ON Cali 
ae. 2P(ON CH), 
OH 
(IX) 
References 7: 3 Russian, 4 Western. 
USSR UDC 541.6:542.91:547.1'118 


STRUCTURE OF THE PRODUCTS YIELDED IN REACTION OF 2-p-DIMETHYLAMINOANYL-1, 
3-DIMETHYLPROPANETRIONE-1,2,3 WITH TRIMETHYLPHOSPHITE AND TRI (DIMETHYL- 
AMINO) PHOSPHINE 


Moscow IZVESTIYA AKADEMII NAUK SSSR,--SERIYA KHIMICHESKAYA in Russian 
No 2, Feb 79 pp 436-438 manuscript received 6 Sep 77 


ARBUZOV, B. A., POLEZHAYEVA, N. A. and AGAFONOV, M. N., Chemical Institute, 
imeni A. M. Butlerov, of the Kazan State University imeni V. I. Ul'yanov- 
Lenin 


[Abstract] This article describes extension of current work by the 
Arbuzov team, involving synthesis of 1,3,2-oxazaphospholene (with a 
penta-coordination atom of P) from 2-monoanyl-1-3-diphenylpropanetrione- 
1,2,3 and trimethylphosphite; also accomplished was synthesis of mono- 
and bicyclic 1,3,2-cxazaphospholenes from Ph-C(0)-C(NMe)-Ph. The authors 
have now undertaken the title reactions. In the reaction with tri 
(dimethylamino)phosphine, at 20°, in CHjCl», the bipolar structure, with 
a P-N bond is produced: 


Me -C—C -C—Me o* 
sh & ‘ 
0) +PINME) = G x-¢ SxMe 
: *P(NMe,), 
Me -N —Me 


(I) * 


o 9% 














When trimethylphosphite is the reagent, in the absence of a solvent, the 


reactions produced as follows: 


Oo 
n J 
(1) P (OMe), = ae ie a _ 
; _4 w~_NM 
0 N-—*% 9 & | 
(OMe), 
(ull | 
H 
0° 4 
cH, -C-c-€ , «6S 
-C.-C -C -CH 
, ; | , ue Me —C C—Me 
a-V N 4 % N\ Me, C,H, \,7 
0 -1(OMe), ly~: 
N— _.NI 
(IV) \ »--NMe, 
CHa O=P(OMe), OH™ 


i 
Me -C--C—CO -Me 
i | . 
Meo N-Z% S_X& 
—_ 
0 ~P(OMe), i- 
(VI) 


References 8: 3 Russian, 5 Western. 
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USSR UDC 542.91:547.1°118 
SYNTHESIS AND THERMAL PROPERTIES OF ALPHA-DIPHOSPHACARBINOLS 


Moscow IZVESTIYA AKADEMII NAUK SSSR, SERIYA KHIMICHESKAYA in Russian 
No 2, Feb 79 pp 452-545 manuscript received 10 May 78 


PUDOVIK, A. N., ROMANOV, G. V. and POZHIDAYEV, V. M., Institute of 
Organic and Physical Chemistry imeni A. Ye. Arbuzov, Kazan Branch of the 
USSR Academy of Sciences 


[Abstract] The title compounds were obtained by reaction of diphenyl- 
phosphine with alpha-ketophosphonates and alpha-ketophosphinoxide: 


Ph,PH + R,P(O)C(O)R! _~ Ph,PC(OH)R"P(O)R, —> Ph,P(O)C(OH)R'P(O)R, 
; (la—s) (ila—s) 
R = OC,H,-i, R' = CH, (la), (Ila); R = OC,H,-i, R' = Ph (16), (116); 
R = Ph, R' = Ph (Is), (IIs) 


The synthesized compounds have two atoms of phosphorus, with different 
valence. Depending on the atoms surrounding the phosphorus atoms, the 
thermal regrouping proceeds via the three- or four-coordinated P atom, 
due to interaction of the P-containing groups and a proton of the 
hydroxyl group. Thus, thermal regrouping of I a-b (diphosphacarbinols) 
yields diphosphonemethanes: 





RP (0) C (OH) R'PPh, —- R,P (0) CHR'P (0) Ph, 
(la-6) (I1la-6) 


References 12: 8 Russian, 4 Western. 
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USSR UDC 541.6:542.91:547.484.34:547.1'118 


STRUCTURE OF PRODUCTS OBTAINED IN THE REACTION OF p-DIMETHYLMANINOANYL 
ACETOACETIC ESTER WITH TRIMETHYLPHOSPHITE AND TRI (DIMETHYLAMINO) 
PHOSPHINE 


Moscow IZVESTIYA AKADEMII NAUK SSSR--SERIYA KHIMICHESKAYA in Russian No 2, 
Feb 79 pp 445-447 manuscript received 3 Mar 78 


ARBUZOV, B. A. and POLEZHAYEVA, N. A., Scientific Research Chemical 
Institute, imeni A. M. Butlerov, of the Kazan State University imeni 
V. I. UL" yanov-Lenin 


[Abstract] This article describes extension of on-going work at the 
institute on reactions of monoanyls of beta-dicarboxylic compounds with 
trivalent phosphorus products. The title reaction, with tri(diemthylamino) 
phosphine, proceeds as follows, with formation of a 1:1 bipolar adduct 
with a P-N bond: 





Me -C--C -COOEt " Me -C “ APOE 
34 4 
+ P(XMgy—= VW- 
O ob water, 
Me—N—Me (il) 
() | 
NaBPh, 
Me—C=C—COOEt - 
4 —— 
of (NMe,), BPh,® 
(ill) 


The title reaction, with trimethylphosphite, proceeds as follows. 
Me—C =C-—COOEt 


(1) + P(OMe), = § L-)-100 = : 


P (OMe), 
(IV) 
H 
$ 
0 0 
l 
~» Me—C=C—COOEt ae. Me-C C—OEFt 
2 X 
u⸗. ¢ 
=P (OMe), n—¢ Rime 
(V) OP (OMe), on? , 


(V1) 


References 6: 3 Russian, 3 Western. 
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USSR UDC 542.91:547.1°118 


SYNTHESIS OF €{-MERCAPTOBENZHYDRYL DIPHENYLPHOSPHINE, AND SOME OF ITS 
PROPERTIES 


Moscow IZVESTIYA AKADEMII NAUK SSSR, SERIYA KHIMICHESKAYA in Russian 
No 12, Dec 78 pp 4800-2802 manuscript received 10 May 78 


PUDOVIK, A. N., ROMANOV, G. V. and POZHIDAYEV, V. M., Institute of Organic 
and Physical Chemistry imeni A. Ye. Arbuzov, Kazan’ Affiliate of the 
Academy of Sciences USSR 


[Abstract] Diphenylphosphine was treated with thiobenzophenone tc form 
a-mercaptobenzhydryl diphenylphosphine (1). Compound I oxidizes readily 
in air and attached sulfur to give the oxide (II) and thioxide (III) 
respectively of the tertiary phosphine. Compound (III) is also formed 
when diphenylphosphine is reacted with two equivalents of thiobenzophenone. 
The differential thermal analysis curve for compound (1) shows an endo 
effect (melting of the specimen) and an exo effect (thermal transforma- 
tion). Analysis after thermography shows that (I) is regrouped into the 
isomeric tertiary phosphine thioxide PhjP(S)CHPh). Hydrochloric acid 

acts on compound (I) even at 20°C with subsequent dilution with water, 
releasing HS and forming benzhydryl diphenyl phosphine oxide. Regrouping 
is probably analogous to pseudoallyl regrouping. References 8: 4 Russian, 
4 Western. 


USSR UDC 541.57:546.11:541.6:547.1'118 
HYDROGEN BONDS OF y-HYDROXYTHOSPHORYL COMPOUNDS 


Moscow IZVESTIYA AKADEMII NAUK SSSR--SERIYA KHIMICHESKAYA in Russian 
No 12, Dec 78 pp 2726-2730 manuscript received 11 Jul 77 


TRUTNEVA, YE. P., SHAGIDULLIN, R. R., STEPASHKINA, L. V. and 
RIZPOLOZHENSKIY, N. I., Institute of Organic and Physical Chemistry 
imeni A. Ye. Arbuzov, Kazan’ Affiliate of the Academy of Sciences USSR 


[Abstract] An investigation was made of intermolecular association and 
intramolecular hydrogen bonds in various y-hydroxyphosphoryl compounds, 
principally 2,2-diethylphosphoryl-1,3-propanediol chloride. It was 
found that the inclination for intermolecular association through H-bonds 
P=0...H-O of molecules of these compounds decreases relative to the 
corresponding ~ - and G-hydroxyphosphoryl compounds. The intramolecular 
hydrogen bond between the same functional groups intensifies with an 
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increase from five to seven members in the closed ring. As opposed to 
the five-member rings of d-hydroxyphosphoryl compounds, the seven- 
member rings in the y-derivatives with the intramolecular H-bond P=0 
.--H-O are stronger than with the bond P=S...H-O. Figure 1, references 
12: 9 Russian, 3 Western. 


USSR UDC 541.14:542.91:541.49:547.1'°13 


PHOTOCHEMICAL REACTION OF CYMANTRENE ORGANOTUNGSTEN COMPOUNDS WITH TRI- 
PHENYLOHOSP!! 


Moscow IZVEST|YA AKADEMII NAUK SSSR--SERIYA KHIMICHESKAYA in Russian 
No 3, 1979 pp 683-685 





NESMEYANOV, A. N., PEREVALOVA, E. G., LEONT'YEVA, L. I., and SHUMILINA, 
YE. V., Moscow State University imeni M. V. Lomonosov 


[Abstract] Investigations were conducted on the reactions of PPh, with 
cymantrene organotungsten compounds under UV irradiation. The results 
showed that reaction of (CO)>(PPh,)MnC<H,COW(CO),Cp with PPh, led to 
the synthesis of (CO) oa )finc Hy —* —8 )Cp a (CO) 5H,W(CO) 
(PPh.)Cp. Reaction o (PPh nc w(Cd) 93°? with 3 resulted 

the foenetion of (CO) 9(PPh MnC< —5 (PPh Cp. IR one ESR spectral 
data are presented for the — and the sSoducte. Tables 1, 
references 6: 1 Western, 5 Russian. 


USSR UDC 542.97:547.1'.118 


PREPARATION OF O-(POLYFLUOROALKYL) ALKYLCHLOROPHOSPHONATES AND 0-(POLY- 
FLUOROALKYL) ARYLCHLOROPHOSPHATES BY CATALYTIC PHOSPHORYLATION OF POLY- 
FLUOROALCOHOLS 


Moscow IZVESTIYA AKADEMII NAUK SSSR--SERIYA KHIMICHESKAYA in Russian 
No 3, 1979 pp 656-658 


KABACHNIK, M. I., ZAKHAROV, L. S., GORYUNOV, YE. I., KHARCHENKO, A. P., 
ZABOLOTSKIKH, V. F., NOVIKOVA, G. D., and SVOREN', V. A., Institute of 
Hetero-Organic Compounds, Academy of Sciences USSR, Moscow 


[Abstract] A novel method was developed for the synthesis of 0-(poly- 
fluoroalkyl)- alkylchlorophosphonates and - arylchlorophosphates, which 
relied on phosphorylation of polyfluorvalcohols by the dichloroanhydrides 
of the respective acids in the presence of group II metal salts. Specific 
reactions consisted of the reaction of 1,1-dihydroperfluoroamyl (1) 
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alcohol with methyldichlorophosphonate at 100°C in the presence of 1-4 
molZ MgSO, or CaCl., which resulted in the formation of O-(1,1-dihydroper- 
f luoroamy!)-methyl¢hlorophosphonate in 59-65% yield, and in the formation 
of 0,0-di(1,1-dihydroperfluoroamyl)methylphosphonate in 10-17% yields. 
Reaction of I with excess phenyldichlorophosphate in the presence of 

CaCl, at 120°C led essentially to the formation of 0-(1,1-dihydroper- 
fluoroamyl)phenyl-chlorophosphate, as well as smaller quantities of 


0,0-di(1,1-dihydreperfluoroamyl) phosphate. Tables 1, References: 4 
Russian. 


USSR UDC 542.91:547.1°118 


METHYLDITHIOPHOSPHONATES CONTAINING MERCAPTOACETIC ACID GROUPS 


Moscow IZVESTIYA AKADEMII NAUK SSSR--SERIYA KHIMICHESKAYA in Russian 
No 3, 1979 pp 637-640 


MASTRYUKOVA, T. A., YEMKUZHEVA, Z. K., SHIPOV, A. E., KAGAN, YU. S., 
YERSHOVA, YE. A., SAVCHENKO, K. N., ROSLAVTSEVA, S. A., GUSEVA, N. A., 
KALUZHINA, T. N., GOLUBEVA, V. P., and KABACHNIK, M. I., Institute of 
Hetero-Organic Compounds, Academy of Sciences USSR, Moscow 


[Abstract] Alkylation of the salts of O-alkylmethyldithiophosphonic 
acid by halogen derivatives resulted in the preparation of nine 0-alkyl- 
methyldithiophosphonates containing mercaptoacetic acid groups at the 
alkylthiol radical. The latter compounds were then tested for toxicity 
on albino mice (per os), as well as for insecticidal (Musca domestica, 
Toxoptera graminum) and acaricidal activities (Tetranychus telarius). 
The results showed that transition from dithiophosphates to dithiophos- 
phonates is accomplished by a lesser increase in toxicity for mammals 
(an average of two-fold) than for arthropods (a 4-7 fold increase on the 
average). Certain compounds were equivalent to metaphos and rogor [sic] 
in insecticidal and acaricidal activities. Tables 2; References 10: 

2 Western, 8 Russian. 

















USSR UDC 542.91:547.1°118 
REACTION OF DIETHYLTHIOPHOSPHITE WITH PHENOLIC MANNICH BASES 


Moscow IZVESTIYA AKADEMII NAUK SSSR--SERIYA KHIMICHESKAYA in Russian 
No 3, 1979 pp 615-618 


IVANOV, B. YE., KROKHINA, S. S., RYZHKINA, I. S., GAYDAY, V. I., and 
SMIRNOV, V. N., Institute of Organic and Physical Chemistry imeni 
A. Ye. Arbuzov, Kazan’ Branch, Academy of Sciences USSR . 


[Abstract] Reaction of diethylthiophosphite (I) with o-diethylamino- 
methylphenol in absolute xylol at 140-145°C led to NMR and GLC identi- 
fication of several products, including 0-diethyl-o-hydroxybenzyl thio- 
phosphonate (II). II undergoes a series of rearrangements over a period 
of time with the formation of 2-oxa-2-ethoxy-l-oxo-2-phosphaindane 
within a month. Analogous results were obtained on reaction of I with 
p- substituted phenolic Mannich bases. A parallel process consists of 
disproportionation of I under the influence of the ethanol and diethyla- 
mine that are formed in the I + II reaction; the net effects of the 
parallel reaction is to decrease the yield of the sulfur containing 
product with the formation of diethylamidoethyl- aud diethylphosphite. 
a-Substituted methyldiethylamines react with I to form 0,0-diethyl, 
N-diethylamino-methylthiophosphonate. References 12: 2 Western, 

10 Russian. 


USSR UDC 542.91:547.1'°118 


INTERACTION OF 2-MONOANIL 1, 3-DIPHENYLPROPANETRIONE-1,2,3 WITH TRIMETHYL- 
PHOSPHITE AND TRI (DIMETHYLAMINO) PHOSPHINE 


Moscow IZVESTIYA AKADEMII NAUK SSSR--SERIYA KHIMICHESKAYA in Russian 
No 3, 1979 pp 608-611 


POLEZHAYEVA, N. A., AGAFONOV, M. N., and ARBUZOV, B. A., Chemical Insti- 
tute imeni A. M. Butlerov, Kazan’ State University imeni V. I. Ul‘yanov- 
Lenin 


[Abstract] The reactions of trimethylphosphite (I) and tri-(dimethylamino) - 
phosphine (II) with 2-monoanil 1, 3-diphenylpropanetrione-1,2,3 (III), 

in which the C=O is conjugated with the CeN bond, were followed as a 
continuation of studies on the reactions of P(III) derivatives with 
carbonyl compounds in which the C=O group was conjugated with CC, C#S, 

and NeN bonds. At 20°C in ChoClo I reacts with III to form 2,2,2-tri- 


methoxy-3, 5-dipheny1-4-benzoyl-1,3,2-oxazaphospholene (IV). Hydrolysis 
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of IV with equimolar amount of water led to the formation of N-phenyl 
(dibenzoyl)-methylamide of dimethylphosphoric acid (V), which was also 
formed in small quantities from the reaction of I and III. Reaction of 
II and III led to the formation of a 1:1 bipolar adduct containing a 
P-N bond. IR, ESR, and NMR data are provided for IV, V, and the adduct. 
References 15: 6 Western, 9 Russian. 


USSR UDC 547.26°118 


SYNTHESIS OF S-2-(N-ACETYL-N-METHYL) -AMINOETHYLISOTHIOURONIUM N-ACETYL- 
N-METHYLETHANOLAMINYL PHOSPHITE 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 49 (109), No 5, May 79 
p 1168 manuscript received 18 Sep 78 


MIZRAKH, L. I. and POLONSKAYA, L. YU. 


[Abstract] 4,6-Dimethy]-5-hydro-1 ,9-dioxa-4 ,6-diaza-5-phosphaspiro 
[4,4]mnonane (I) reacts with acetic anhydride to form di(N-methyl-N- 
acetylethanolaminyl) phosphite (II). Reacting phosphite (II) with 
thiourea gives S-2-(N-acetyl-N-methyl) aminoethylisothiouronium N-acetyl-N- 
methylethanolaminyl phosphite. (III). The structure of compounds (II) 

and (III) was confirmed by infrared and paramagnetic resonance spectra. 


USSR UDC 547.26°118 


ON THE PROBLEM OF ALKYLATING BENZIMIDAZOLE WITH DI(6-CHLOROETHYL) VINYL 
PHOSPHONATE 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 49 (109), No 5, May 79 
pp 1167-1168 manuscript received 26 Jul 78 


MATEVOSYAN, G. L., MATYUSHICHEVA, R. M, RABINOVICH, S. P., SOVETKINA, 
V. YE. and ZAVLIN, P. M., Leningrad Agricultural Institute, Leningrad 
Institute of Motion Picture Engineers 


[Abstract] Benzimidazole undergoes direct phosphonoethylation with 
di(#@-chloroethyl)vinyl phosphonate that contains two electrophilic 
centers. The reaction takes place with both acid and basic catalysis. 
It was also found that di (#-chloroethyl)vinyl phosphonate reacts with 
sodium benzimidazolate through the recond electrophilic center to form 
di(#-1-benzimidazolylethyl)vinyl phosphonate in accordance with the 
second direction of the reaction. Reference 1 Russian. 
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USSR Upc 547.341 
DIALKYL ESTERS OF 1-ALKOXY-2,3-BUTADIENE-2-PHOSPHONIC ACIDS 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 49 (109), No 5, May 79 
pp 1165-1166 manuscript received 1 Now 78 


BREL*, V. K., DOGADINA, A. V., IONIN, B. I. and PETROV, A. A., Leningrad 
Technological Institute imeni Lensovet 


[Abstract] An investigation of the reaction of dialkyl esters of 
1-chloro-2, 3-butadiene-2-phosphonic acids (I) with sodium methylate in 
methanol showed that substitution of the alkoxy group for the chlorine 
atom takes place without accompanying isomerization, producing l-alkoxy- 
2, 3-butadiene-2-phosphonic acid esters (II). Treating products (II) 

with methanol in the presence of sodium methylate leads to attachment 

of a second methoxy group through the allenic bond, forming 1, 3-dimethoxy- 
2-bute ~ 2-phosphonates (III). References 4 Russian. 


USSR UDC 547.241 


CONCERNING THE CHANGE IN DIRECTION OF THE REACTION OF 0,0-DIETHYL-N- 
PHENYL-AMIDOPHOSPHITE WITH p-NITROBENZALDEHYDE IN THE PRESENCE OF ANILINE 
HYDROCHLORIDE 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 49 (109), No 5, May 79 
pp 1163-1164 manuscript received 17 Gct 78 


PUDOVIK, A. N., BATYYEVA, E. S., OFITSEROV, YE. N. and SINYASHIN, 0. G., 
Institute of Organic and Physical Chemistry imeni A. Ye. Arbuzov, Kazan’ 
Affiliate of the Academy of Sciences USSR 


[Abstract] It was shown in a previous paper that 0,0-diethyl-N-phenyl- 
amidophosphite reacts with p-nitrobenzaldehyde through the phosphorus 
atom to form 0,0-diethyl-0-p-nitrobenzyl-N-phenylimidophosphate. To 
change the direction of the reaction toward formation of a-aminophos- 
phonates, the N-phenylamidophosphite is now reacted with p-nitrobenzalde- 
hyde in the presence of an equimolar amount of aniline hydrochloride. 

The reaction takes place with a slight thermal effect, yielding 0,0- 
diethyl-4-anilino-p-nitrobenzyl phosphonate (1). References 4 Russian. 
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USSR upc 547.26°118 
INTERACTION OF DIPROPYL PHOSPHORIC ACID WITH ISONITRILES 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Yo] 49 (109), No 5, May 79 
p 1163 manuscript received 14 Now 78 


ZIMIN, M. G., ZABIROV, N. GCG. and PUDOVIK, A. N., Kazan’ State University 
imeni V. I. Ul yanov-Lenin 


[Abstract] This work is a2 continuation of the study of reactions of 
organophosphorus compounds with isonitriles. An investigation vas made 
of the interaction of cyclohexyl- and 2,5-dimethylphenyl isonitrile 
with dipropyl phosphoric acid. The reaction is weakly exothermic and is 
completed within 1-2 days. Fractionation yields N-cycichexyl- and 
N-2,5-dimethyl-phenylformamide (II), and also tetrapropyl pyrophosphate 
(Ill). Formimidization of dialkyl phosphoric acid with isonitrile pro- 
duces imidoyl phosphates (I) that split the P-P-C bond under the action 
of the second molecule of the acid with formation of compounds (11) and 
(III). Thus the reactions of dialkyl phosphoric acids with isonitriles 
are analogous to the reactions of carboxylic acids with formation of 
different products of interaction from the case of dialkyl dithiophos- 
phoric acids. References 6: 3 Russian, 3 Western. 





USSR UDC 546.185:546.86'131 


SPECTROSCOPIC INVESTIGATION OF A COMPLEX OF PHOSPHORUS OXYCHLORIDE WITH 
ANTIMONY TRICHLORIDE 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 49 (109), No 5, May 79 
pp 1061-1047 manuscript received 11 Jul 77 


SHAGIDULLIN, R. R., FAZLIYEV, D. F. amd ASHRAFULLINA, L. KH. 
[Abstract] A spectroscopic study was made of the system POC1,+SbC1, with 


different ratios of components, and also on corresponding solutions in 
ccl,. The frequencies and modes of normal vibrations are calculated for 


a 1:1 model of the complex. The infrared spectra were taken on the 
UR-20 and IKS-22V spectrometers. The specimens were held between plates 
of KBr and CsI, or were poured into cells with KBr of NaCl windows from 
0.02 to 0.06 cm thick. Raman spectra were taken on the PHO Raman laser 
spectrometer made by the Coderq Company. The results show that when 
carbon tetrachloride is present in the system, equilibrium is established 
between the molecules of phosphorus oxychloride and the SbCl, POC, 














donor-acceptor complex. When carbon tetrachloride is not present, donor- 
acceptor complexes may exist that are simultaneously subjected to dipole- 
dipole action. There is a reduction in ‘ve frequency v(P=0) in the 
spectrum during complexing, due to a change in the nature of the P=#0 
bend. A change in the geometric parameters of the complex has no 
appreciable effect on this frequency within a range of 2.17-3.6 A between 
the antimony and oxygen atoms, and 120-175° between the antimony and 
phosphorus atoms with oxygen at the vertex. The frequency is also 
unaffected by a change in mass of the antimony component from the atomic 
weight of antimony (121) to the molecular weight of antimony trichloride 
(228). Figure 1, references 21: 12 Russian, 9 Western. 


USSR UDC 541.8:532.74:535.341/343:539.196:541.124.2 


A SPECTROSCOPIC STUDY OF THE INFLUENCE THAT A SOLVENT HAS ON THE COM- 
PLEXING ABILITY OF PHOSPHINE OXIDES 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 49 (109), No 5, May 79 
pp 1035-1041 manuscript received 26 Dec 77 


RYL'TSEV, YE. V., TSYMBAL, I. F., SEMENIY, V. YA. and YEGOROV, YU. P., 
Institute of Organic Chemistry, Academy of Sciences UkrSSR, Kiev 


[Abstract] An investigation was made of the influence that carbon tetra- 
chloride and cyclohexane have on the electron donor capacity of phosphine 
oxides. The analysis is based on measureaents of infrared absorption 
spectra and thermodynamic parameters to evaluate the strength of the 
H-complex that triethylphosphine oxide forms with l-decanol. A compari- 
son with data in the literature shows that an increase in the length of 
the hydrocarbon radical reduces the electron acceptor capacity of the 
phosphine oxide in intermolecular interactions, and increases the 
polarity of the phosphoryl group, and as a consequence increases its 
proton acceptor capacity in the H-bond. The process of complexing with 
the participation of phosphine oxides in solvents is interpreted in 

terms of energy behavior in the formation and destruction of solvate 
shells of the interacting molecules. In this interpretation the inter- 
action of the complex with the solvent is not important. Figures 4, 
references 18: 14 Russian, 4 Western. 
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USSR UDC 547.26'118 


KINETICS OF REACTION OF PHENOXYMETHYLPHOSPHONIC ACID CHLORIDE WITH 
GLYCIDYL METHACRYLATE 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 49 (109), No 5, May 79 
pp 1031-1035 manuscript received 16 Feb 78 


KHARDIN, A. P., TUZHIKOV, 0. I., V'YUNOV, K. A. and KHOKHLOVA, T. V., 
Volgograd Polytechnical Institute, Leningrad Technological Institute 
imeni Lensovet 


[Abstract] To study the general governing principles of the reaction of 
alkylphosphonic acid chlorides with asymmetric oxides, kinetic investiga- 
tions are made of the reaction of phenoxymethylphosphonic acid chloride 
(I) with glycidyl methacrylate (II). In theory, the oxide ring in 
glycidyl methacrylate can open in two ways: either by the Krasuskiy 

rule on the side of the a-carbon atom (III) or against the rule with 

the formation of an isomeric product (IV). It is experimentally shown 
that when compounds (I) and (II) react in the presence of titanium 
tetrachloride in acetone, compound (III) -- 8 -methacryloyl- o-chloro- 
methylethoxyphenoxymethyl phosphonate -- is formed exclusively. The 
structure of the compound was confirmed by IR spectroscopy, and by back 
synthesis of the ester from phenoxymethylphosphonic acid and Y¥-chloro- 
®&-hydroxypropoxymethacrylate (V) in the presence of triethylamine. An 
analysis was made of the kinetics of the reaction from the time change 

in concentration of acid chloride (I). It was found that the reaction 

is described by a second-order equation, and takes place by a bimolecular 
nucleophilic mechanism. Figure 1, references 15: 8 Russian, 7 Western. 


USSR UDC 547.241 


REACTIONS OF TRIALKYL PHOSPHITES AND TRIPHENYLPHOSPHORUS WITH TRI- 
CHLOROACETIC ACID. II 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 49 (109), No 5, May 79 
pp 1025-1031 manuscript received 9 Jun 78 


KUKHAR', V. P. and SAGINA, YE. I., Institute of Organic Chemistry, 
Academy of Sciences UkrSSR 


[Abstract] In an earlier study it was shown that trichloroacetonitrile 
reacts with trialkyl phosphites in Arbuzov regrouping to form 2-dialkoxy- 
phosphonyl dichloroacetonitriles and bis-(dialkoxyphosphony])chloroaceto- 
nitriles. Imino derivatives of trichloroacetic acid -- trichloroacetamidine 
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and methyl trichloroiminoacetate -- react with trialkyl phosphites in 

an equimolar ratio of reagents to form 2-dialkoxyphosphonyl dichloro- 
acetamidines (I) and methyl 2-dialkoxyphosphonyl dichloroiminoacetates 
(II). The diethoxyphosphinates hydrolyze in a neutral medium to yield 
diethoxyphosphony!l dichloroacetamide (CjH<0)»P(0)CC1,CONH, (IIT). 
Compounds (I) and (II) also react with ze lkyl — — in Arbuzov 
regrouping to form 2,2-bis(dialkoxyphosphonyl) chloroacetamidines (IV) 
and methyl 2,2-bis(dialkoxyphosphonyl) chloroiminoacetates (V). The 
same compounds are synthesized by directly reacting trichloroacetamidine 
and imino ester of trichloroacetic acid with two moles of phosphite. 
When trichloroacetamide is reacted with triphenylphosphorus, a mixture 
of triphenylphosphazodichloroacetyl (VI), cyanomethyl triphenylphos- 
phonium chloride (VII) and triphenylphosphorus oxide is produced. The 
reaction probably takes place with halophilic attack and initially leads 
to ion pair (VIII) that can undergo transformation in two directions A 
and B. If the triphenylchlorophosphonium cation attacks the nitrogen 
atom of the anion (direction A), quasiphosphonium salt (IX) is formed 
that loses its hydrogen chloride to yield compound (VI). If the phos- 
phonium cation attacks the carbon atom of the anion in the ion pair 
(direction B), phosphonium salt (X) is formed that reacts with the 
triphenylphosphorus in the reaction mixture to yield phosphinomethylene 
(XI) and triphenyl dichlorophosphoran, dehydrating the amide group of 
compound (XI) to a nitrile group with subsequent interaction of 
phosphonium salt (XII) with triphenylphosphorus to yield compound (VII). 
Triphenylphosphorus reacts with trichloroacetamidine to yield dichloroimino- 
acetylamidotriphenylphosphonium chloride (XIV). An aqueous solution of 
soda converts compound (XIV) to triphenylphosphazodichloroiminacetyl (XV). 
Benzoylation of (XV) in the presence of triethylamine gives triphenyl- 
phosphazo-N-benzoyl dichloroiminoacetyl (XVI). Phenyldichloroacetonitrile 
reacts with triphenylphosphorus to give @cyano-@phenylmethyltriphenyl- 
phosphonium chloride (XVII). References 8: 3 Russian, 5 Western. 





USSR UDC 547.26'118 
MONO- AND DIISOCYANATES OF @-ALKOXYALKYLPHOSPHONIC ACIDS 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 49 (109), No 5, May 79 
pp 1019-1025 manuscript received 23 Jun 78 


KOZHUSHKO, B. N., PALIYCHUK, YU. A. and SHOKOL, V. A. 
[Abstract] Isocyanates of dialkylphosphorous acid react with a-chloro- 


alkyl esters with Arbuzov regrouping to form isocyanates of alkyl esters 
of a-alkoxyalkylphosphonic acids (1). Diisocyanates of alkylphosphorous 
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acid also undergo an Arbuzov reaction with @chloroalkyl esters to form 
diisocyanates of a-alkoxyalkylphosphonic acids (II). The reaction 

takes place only with a catalyst. Isocyanates I and II were also 
synthesized from the mono- and dichlorides of @alkoxy- a-alkoxycarbonyl 
methylphosphonic acids and sodium cyanate. The resultant isocyanates are 
colorless liquids that distill in vacuum without dissociation and are 
readily hydrolyzed. They react with an equivalent amount of alcohol or 
amine to form the corresponding alkoxycarbonyl amides (III) and arylamino- 
carbonyl amides (IV) of alkyl esters, or bis(alkoxycarbonyl amides) (V) 
and bis(arylaminocarbonyl amides) (VI) of @-alkoxy-alkylphosphonic acids. 
When diisocyanates (II) are reacted with one mole of an aromatic amine, 
cyclic products are obtained -- derivatives of 2,4,6-trioxo-1,3,5,2- 
triazaphosphorinan (VII). References: 11 Russian. 





USSR UDC 547.558.1 
PROPERTIES OF 2-DIPHENYL-4-0X0-4-HYDROXY-1 ,4-OXAPHOSPHORINE 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 49 (109), No 5, May 79 
pp 1015-1019 manuscript received 13 Feb 78 


MOSKALEVSKAYA, L. S. and FEDOROVA, G. K. 


[Abstract] The chemical properties of a new type of cyclic phosphinic 
acid -- 2,6-diphenyl-4-oxo-4-hydroxy-1,4-oxaphosphorine (I) were studied. 
This acid is comparatively weak (pK,=4.57 in methanol), forms salts 
with primary, secondary and tertiary aliphatic amines, but does not 
react with aniline. Wher acid (I) is boiled with an equimolar amount 
of phosphorus pentachloride in benzene, the acid chloride 2,6-diphenyl- 
4-oxo-4-chloro-1,4-oxaphosphorine is produced. This is a colorless 
crystal that dissolves in benzene and chloroform and is insoluble in 
ether and petroleum ether. Boiling the chloride with an excess of 

water at 100°C gives the anhydride pyrophosphinate that dissolves with 
heating in nitrobenzene, dissolves poorly in chloroform, dioxan, 
dichloroethane, benzene and is insoluble in ethanol, ether, petroleum 
ether and water. An aqueous solution of alkali hydrolyzes the acid 
chloride and the pyroph :sphinate to the initial acid. The chloride 
reacts with ammonia and butylamine in a benzene solution to form amides. 
References 4 Russian. 
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USSR UDC 547.3414543.422.23 


USING THE METHOD OF NUCLEAR MAGNET... .2SONANCE OF BROAD LINES TO STUDY 
THE REACTION OF PHOSPHORUS PENTACHLORIDE WITH COMPOUNDS THAT CONTAIN 
MULTIPLE BONDS 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 49 (109), No 5, May 79 
pp 1011-1015 manuscript received 23 Jun 78 


FRIDLAND, S. V., MINKIN, V. S., YEFREMOV, A. I., NEFED'YEV, YE. S. and 
CHERNOKAL'SKIY, B. D., deceased, Kazan’ Institute of Chemical Technology 
imeni S. M. Kirov 


[Abstract] Adducts of phosphorus pentachloride with divinyl, isoprene 
and piperylene were treated with phosphine. Interaction of the adduct 
of phosphorus pentachloride with divinyl and isoprene resulted in 
synthesis of 2-phospholene trichlorides (I, II). The method of nuclear 
magnetic resonance of broad lines was used to analyze adducts of phos- 
phorus pentachloride with isoprene, piperylene, styrene and vinyl] n-butyl 
ether. As a result, the general pattern of the first stage of the re- 
action (formation of molecular complexes) was obtained. The spectra 
show differences in the nature of mobility of protons in the adducts 
from the behavior of tetrahalophosphoran, indicating that the adducts of 
phosphorus pentachloride with olefins are molecular complexes. The 
nature of the molecular complex with divinyl and isoprene determines 

the course of the reaction -- formation of a cyclic phospholene system. 
Figures 3, references 13: 12 Russian, 1 Western. 


USSR UDC 541.674547.241 


CHLORINE-35 NUCLEAR QUADRUPOLE RESONANCE STUDIES OF THE REACTION OF 
PHOSPHORUS PENTACHLORIDE WITH COMPOUNDS THAT CONTAIN MULTIPLE BONDS. II 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 49 (109), No 5, May 79 
pp 1007-1010 manuscript received 23 Jun 78 


FRIDLAND, S. V., YEFREMOV, A. I. amd CHERNOKAL'SKIY, B. D., deceased, 
Kazan’ Institute of Chemical Technology imeni S. M. Kirov 


[Abstract] An analysis was made of the chlorine-35 nuclear quadrupole 
resonance spectra of the reaction products of phosphorus pentachloride 
with styrene, styryltetrachlorophosphoran, pyridine, l-heptene, isoprene, 
piperylene and vinyl n-butyl ether. The spectra of associates of phos- 
phorus pentachloride with l-heptene and piperylene show a single broad 
signal, while those for associates with isoprene and styrene have five 
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signals of different widths and intensities. The first type of spectrum 
indicates equivalence of the chlorine atoms in the molecule as compared 
with phosphorus pentachloride in the molecular and ionic modification, 
which is typical of octahedral symmetry. In the case of vinyl n-butyl 
ether, there are two types of signals with a sharp difference in 
amplitude, which can be attributed to the presence of two types of 
complexes in the system with phosphorus pentachloride. It is concluded 
that the adducts formed by reaction of phosphorus pentachloride with 
olefins are molecular complexes. The authors thank I. A. Safin for 
assistance with the nuclear quadrupole resonance spectra and discussing 
the results. Figure 1, references 10: 8 Russian, 2 Western. 


USSR UDC 546.836 
2-PHOSPHA-4-QUINOLONES -- A NEW HETEROCYCLIC SYSTEM 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 49 (109), No 5, May 79 
pp 1004-1007 manuscript received 2 Jun 78 


KOLODYAZHNYY, O. 1., REPINA, L. A., KUKHAR', V. P. and GOLOLOBOV, YU. G., 
Institute of Organic Chemistry, Academy of Sciences UkrSSR 


[Abstract] In continuing their study of the properties of ylids with 
functional substituents attached to the phosphorus atom, the authors 
found that anilinophosphonite dicarboethoxymethylides are cyclized by 
heating to 2-phospha-4-quinolones -- phosphorus analogs of 4-quinolone. 
The initial methylides (IV) can be synthesized either by exchange of 
the aniline group for the halide atom in halophosphonite dicarboethoxy- 
methylides (11) (method a), or by reacting dicarboethoxymethylphosphonites 
(1) with phenyl azide (method b). The 2-phospha-4-quinolones (VI) re- 
sulting from cyclization in the ortho position of the benzene ring are 
a new type of heterocyclic compound with nitrogen and phosphorus atoms 
in the chain. References 12: 9 Russian, 3 Western. 
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USSR UDC 547.341 
SYNTHESIS OF 3-ALKEN-1-YNE PHOSPHONIC ACID DICHLORIDES AND DIFLUORIDES 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 49 (109), No 5, May 79 
pp 1000-1004 manuscript received 6 Apr 78 


ANGELOV, KH. M., IGNAT'YEV, V. M., DOGADINA, A. V., ZAKHAROV, V. I., 
IONIN, 5B. I. and PETROV, A. A., Leningrad Technological Institute imeni 
Lensovet 


[Abstract] In previous research on halogenation of allenic dichlorophos- 
phonates, a new technique was discovered for synthesizing alkenyne phos- 
phonic acid dichlorides. It was found that vinylacetylene phosphonates 
are synthesized by using triethylamine to dehydrochlorinate the 2-chloro- 
3-alkyl-1,3-alkadienephosphonic acid dichlorides that are formed when 
j-alkyl-1,2-alkadienephosphonic acid dichlorides are chlorinated with 
subsequent thermal dissociation of the intermediate tetrachlorodxaphos- 
pholene. Zinc fluoride treatment of the resultant dichlorides gives the 
corresponding 3-alken-l-yne phosphonic acid difluorides. Figure 1, 
references 8 Russian. 


USSR UDC 668.814.4:547.558.1 
PHOSPHORUS-CONTAINING TRIARYLMETHANE DYES 
Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 49 (109), No 5, May 79 


BOKANOV, A. I., BYCHKOV, N. N., NEGREBETSKIY, V. V. and STEPANOV, B. I., 
Moscow Institute of Chemical Technology imeni D. I. Mendeleyev, All- 
Union Scientific Research Institute of Chemical Agents for Plant Pro- 
tection 


[Abstract] In the reaction of ionization of substituted benzoic acids, 
the diphenylphosphine group is a weak electron acceptor, whereas the 
same group is an electron donor in the reaction of methanolysis of sub- 
stituted methylbenzyl chlorides. To get a better idea of the mutual 
influence between the phosphine group and the carbenium center, a stable 
triphenylcarbocation was synthesized that contains the diphenylphosphine 
group -- bis(4-dimethylaminopheny]l)-(4'-diphenyl phosphinophenyl)carbenium 
perchlorate (1) — and its properties are compared with those of related 
compounds (I1-V). Compound I was obtained by reaction of tetramethyldi- 
aminobenzophenone with 4-diphenylphosphitophenylmagnesium bromide, and 
the second member of the series was synthesized by oxidizing dye I with 
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hydrogen peroxide in alcohol at room temperature. The remaining members 
of the series are malachite green (III), methoxymalachite green (IV) and 
crystal violet (V). An analysis of the electron spectra of the dyes 

in ethanol shows weak electronic interaction between the diphenyl phos- 
phine group and the W-system of the triphenylcarbo cation. Figures 2, 
references 19: 10 Russian, 9 Western. 


USSR UDC 547.794.2°118 


REACTION OF AMIDO PHOSPHITES OF CYCLIC AND LINEAR STRUCTURE WITH ACETYL 
CHLORIDE 


Leningrad ZHURNAL OBSHCHEY KHIMII in Russian Vol 49 (109), No 5, May 79 
pp 988-995 manuscript received 28 Jun 78 





PUDOVIK, M. A., KIBARDINA, L. K., MEDVEDEVA, M. D. and PUDOVIK, A. N., 
Institute of Organic and Physical Chemistry imeni A. Ye. Arbuzov, Kazan’ 
Affiliate, Academy of Sciences USSR 


[Abstract] Reactions of amido derivatives of trivalent phosphorus with 
carboxylic acid halides may occur with the participation of the phos- 
phorus atom alone, the nitrogen atom alone, or through both reaction 
centers simultaneously. The authors studied the composition of products 
formed when various amido phosphites of cyclic and linear structure 
react with acetyl chloride to determine the influence that the nature 
of the environment of both hetero atoms in the P-N system has on the 
course of the reaction. The reactions were carried out under similar 
conditions at 20°C without a solvent. Phosphorus-31 NMR spectra were 
used to check the results. It was found that the nature of the sub- 
stituents in amido phosphites has a considerable influence on the 
direction taken by reactions with carboxylic acid halides. Goal-directed 
synthesis of various phosphorus derivatives can be accomplished by 
varying the substitutents associated with the hetero atoms in arido 
phosphites and also by varying the temperature conditions. Triamino- 
benzoylphosphonium halides are synthesized by reacting triaminophos- 
phines with benzoyl halides at low temperatures. Disilylated amido 
phosphites react with carboxylic acid halides to form N-trimethylsilyl 
amidoacylphosphonates. References 11: 8 Russian, 3 Western. 
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Pesticides 


USSR UDC 631.85 + 632.952 
THE PRODUCTION AND APPLICATION OF FERTILIZERS WITH PESTICIDES 


Tashkent UZBEKSIY KHIMICHESKIY ZHURNAL in Russian No 1, 1979 pp 43-45 
manuscript received 4 Sep 78 


SEMENOVA, L. N., The Institute of Chemistry Academy of Sciences Uzbek SSR 


[Abstract] The institute has conducted studies of combinations of 
fertilizers with herbicides, nitrification inhibitors, stimulators of 
grovth and plant development, and various pesticides to develop effective 
technology for comprehensive fertilizers and plant protection applications, 
particularly for cotton crops. Study of the effects of various combina- 
tions revealed such effects as the conversion of succinic acid into an 
imide when combined with carbamide, and the successful combination of 
copper naphthenate with carbamive and ammonium nitrate. Herbicides for 
perennial weeds and organic phosphorus compounds as insecticides vere 
given special attention. Table 1, references 3: Russian. 


USSR UDC 54.2914. 52.938 


CHEMISTRY OF PESTICIDES: REACTIONS OF HALOGENONITRILS WITH SYM-TRIAZINIL 
DITHIOCARBAZINATES 


Yerevan ARMYANSKIY KHIMICHESKIY ZHURNAL in Russian Vol 31, No 11, Nov 78 
pp 851-856 manuscript received 5 Oct 77 


DOVLATYAN, V. V. and GEVORKYAN, R. A., Armenian Agricultural Institute, 
Yerevan 


[Abstract] Inasmuch as replacement of a chlorine atom in sym-triazines 
with a methylthio-group usually results in a more selective herbicide, 
experiments have been made to produce 2-methylthio-derivatives. The 
reaction studied here yielded S-methyl-N-[2-chloro(methyl thio)-4-alkyl 
(dialkyl) amino-s-triazinyl-6] dithiocarbazinates in the form of potassium 
salts with iodine cyanide and chloroacetonitrile as products of intra- 
molecular cyclization. Infrared spectra recorded in vaseline oil on 
aluminum oxide of second-degree activity showed the presence of both 
thiodiazoiile and thiodiazinile sym-triazines. Diagrams 3; tables 3; 
references: 3 Russian. 
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USSK UDC 632.93:631.53.01 
TREATMENT OF CORN SEEDS WITH A BIOLOGICALLY ACTIVE POLYMER BEFORE SOWING 


Moscow KHIMIYA V SEL'SKOM KHOZYAYSTVE in Russian Vol 16, No 12, Dec 76 
pp 20-22 


KOSHELEV, YU. P. (deceased), MURASHOVA, N. D., Institute of Plant 
Physiology; KORSHAK, V. V., academician, SHTIL"MAN, M. 1., YAROSHENKO, I. V., 
Moscow Institute of Chemical Technology imeni D. I. Mendeleyev 


[Abstract] A study was made to determine the effect on corn seed of 
biologically active polymer preparations suct as PNA-30 and PN-30, 
containing large residues of o-naphthylacetic acid and of nicotinic acid 
respectively. The preparations for the experiment had been carefully 
purified of low-molecular components, after which the corn seeds vere 
coated with them before sowing. While during the first few days these 
coatings of up to 1540 mcg nicotinic acid or up to 150 mg o-naphthylace- 
tic acid per seed inhibited sprouting, after several days (from 20 to 

42 days) they actually stimulated growth. This compares with an inhibi- 
tion of growth by even 10 mcg of low-molecular biologically active polymers 
per seed. Tables 6; references 8: 2 Russian, 1 Bulgarian, 5 Western. 


USSR UDC 632.954:633.63 


USE OF ‘EPTAM’ AND ‘PYRAMIN' DURING SOWING OF SUGAR BEET IW THE KURSK 
OBLAST 


Moscow KHIMIYA V SEL'SKOM KHOZYAYSTVE in Russian Vol 16, No 12, Dec 78 
pp 15-17 


SATAROV, V. A., ALISOV, V. I., Kursk Institute of Agriculture 


[Abstract] Studies were made over the 1970-77 period in the Kursk 
Oblast concerning the effectivoness of the weed killer Eptam alone or 
mixed with other herbicides. On the collective farm “Zarya" (Kurchatov 
district) experiments were performed using 3-4 kg/ha Eptam, 3-4 kg/ha 
Pyramin, and 3-4 kg/ha Eptam + 3/4 kg/ha Pyramin respectively. Mineral 
fertilizer Ni 20? 120%) 0 either was or was not added to the soil during 
plowing. In control tests without herbicide the field was manually 
weeded several times or not at all. The crop was poorest without 
weeding and without herbicide. Either of the two herbicides increased 
the crop, Pyramin somewhat more, but the best crop was gathered after 
their mixture had been used ~ equivalent to threefold manual weeding. 
According to the data, 15,350 kg/ha of sugar beet can be harvested with 
the aid of the proper Eptam+Pyramin mix. Tables 3; references: 4 Russian. 
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USSR UDC 632.95:006.3 
THE FOURTH INTERNATIONAL CONGRESS ON PESTICIDE CHEMISTRY 

Moscow KHIMIYA V SEL'SKOM KHOZYAYSTVE in Russian No 11, 1978 

MEL*NIKOV, N. N., Doctor of Chemical Sciences 


[Abstract] A summary is presented of the 4th International Congress cof 
Pesticide Chemistry held in Zurich, July 24-28, 1978. This Congress 
was attended by 1400 specialists from 47 countries; 460 papers vere 
presented which were divided into the following seven categories: 
pesticide synthesis, chemical structure and biologic activity of organic 
pesticides, pesticide activities of natural products (including growth 
regulators), pest biochemistry and pesticide mechanisms of action, 
pesticide degradation, trace levels of pesticides and analytic methods, 
and dosage forms. 


USSR UDC 632.954 
HERBICIDAL ACTIVITY OF METHOXYDICHLOROBENZOIC ACID ESTERS 
Moscow KHIMIYA V SEL*SKOM KHOZYAYSTVE in Russian No 11, 1978 pp 52-55 


RASKIN, M. S., Candidate of Agricultural Sciences, CHERNYSHEV, I. D., 
Candidate of Biological Sciences, KHASKIN, I. G., Candidate of Chemical 
Sciences, and LABADZE, V. D., Ukrainian Scientific Research Institute 
fox the Control of Smartweed, and IONIN, P. F., Candidate of Agricultural 
Sciences, Siberian Scientific Research Institute of Agriculture 


[Abstract] Laboratory and field trials were conducted on the efficacy 

of fatty acid (7-12 C atoms) esters of 2-methoxy-3,6-dichlorobenzoic 

acid in the control of smartweed. Evaluation of the findings showed 

that the esters were virtually as effective as the acid in controlling 
smartweed and had no adverse effects on barley and wheat harvests on the 
ester-treated fields. Ester dosage of 2.5 kg per hectare decreased 
emartweed by ca. 952 and was compatible with rye harvests of 21.5 quintals 
per hectare and of 31.9 quintals per hectare of winter wheat. Tables 7; 
Refere: «cs: 3 Russian. 


- 7 « 








Pharmacology and Toxicology 


USSR UDC 542.91:541.69:547.1°118:547.831.3 


ANTICHOLINESTERASE PROPERTY OF N-[#- (DIALKOXYPHOSPHINYL) MERCAPTOETHYL) 
DECAHYDROQUINOLINES AND THEIR METHYL IODIDES 


Moscow IZVESTIYA AKADEMII NAUK SSSR,--SERIYA KHIMICHESKAYA in Russian 
No 11, Now 78 pp 2600-2605 manuscript received 5 Jul 77 


DALIMOV, D. N., ABDUVAKHABOV, A. A., ASLANOV, KH. A., GODOVIKOV, N. WN. 
and SADYKOV, A. S., Imetitute of Metal Organic Compounds, Acadeny of 
Sciences USSR, Moscow. “ivision of Bioorganic Chemistry, Acadeny of 
Sciences UzSSR, Tashkent 


[Abstract] Anticholinesterase properties of N-[f-(dialkoxyphosphiny1) 
mercaptoethyl] decahydroquinolines and their methyl iodides were investi- 
gated. All of the investigated agents appeared to be effective inhibitors 
of cholinesterase. Thus introduction of a thioester radical of the 
organophosphoric inhibitor instead of the cyclohexylmethylamine into the 
f-position of the decahydroquinoline group did not change the inhibitory 
activity. The presence of organophosphoric inhibitor with decahydro- 
quinoline grouping slowed down the phosphorylation process of the ester- 
ase center. In such a case, a non-productive sorption of the inhibitor 
took place on the active surface of cholinesterases. References 4: 
Russian. 


USSR UDC 613.632:613.155.3 


PROBABILITY APPROACH TO FINDING THE THRESHOLD LEVELS AND DOSES-WITHOUT- 
EFFECT DURING EXPOSURE TO CHEMICAL SUBSTANCES 


Moscow GIGIYENA I SANITARIYA in Russian No 12, Dec 78 pp 74-78 manuscript 
received 17 Mar 78 


KAGAN, YU. S., Professor, All-Union Scientific Research Institute of 
Hygiene and Toxicology of Pesticides, Polymers and Plastics, Kiev 


[Abstract] A review covers the concept of “threshold”, the level of 
chemical substances in the environment which when reached and exceeded 
will involve injury to the body--toxic, mutagenic or blastomogenic damage. 
The view of I. V. Sanotskiy and 1. P. Ulanova is cited to the effect 

that the leading principle in Soviet hygiene and prophylactic toxicology 
is the threshold nature of all types of action (including mutagenic and 
blastomogenic). A reliable establishment of the threshold is essential 
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in order to establish standards for acceptable levels of potentially 
harmful chemicals in the environment. Some discussion is presented on 
the probabilities of action of threshold doses and doses-without-ef fect 
(sub-threshold doses), i.e., that the threshold dose will probably pro- 
duce the effect, and the ineffective probably not. The greater the 
difference between the dose-without-effect and the threshold dose, the 
more reliable is absence of an effect. The relationship of threshold 
and ineffective doses to the ensuing probability index is tabulated. 
Establishment of probability levels in animals will simplify extrapola- 
tion of data to humans. References 14: Russian. 


USSR UDC 613.298:678.0464.46 


TOXICITY OF RUBBERS USED IN THE FOOD INDUSTRY, PREPARED WITH THIURAM AND 
SEVERAL OF ITS DERIVATIVES 


Moscow GICIYENA I SANITARIYA in Russian No 12, Dec 78 pp 27-29 manuscript 
received 7 Apr 78 


SHUMSKAYA, N. I. amd KHOROSHILOVA, Scientific Research Institute of 
Rubber and Latex Articles, Moscow 


[Abstract] The resins under examination have the trade designation PRS-2, 
PRS-3 and PRS-4. They are prepared with synthetic nitrile latex SKN-26 M, 
stearin, white zinc, dioctylphthalate, chalk, lithopone, silica filler 
and sulfur. Their make-up is qualitatively and quantitatively identical 
except for whatever vulcanization accelerator is used: thiuram, pent- 
athiuram or tetron A. They are used in the food industry, as equipment 
and tubing in the non-alcoholic, dairy, fat and grape-proces:jing industry, 
and as gaskets for samovars, coffee and juice makers, cooking pans and 
the like. Extracts of the resin products were prepared under conditions 
similar to actual use. A four-hour steeping of each of the three resins 
at a temperature of 100° produced extracts which vere introduced into 

the stomach of young-adult white rats over a 9-month period; pathomorpho- 
logical examination revealed statistically reliable changes in kidney 
function and in the peripheral blood (hemoglobin centent and leucocyte 
count). These exceeded the physiological fluctuations in the control 
animals. Some changes in the condition of the animals in the early 
stages (1-1/2-3 months) disappeaicc at the end of the experiment. Teste 
on the mutagenicity of several-month's administration of the extracts in- 
dicated absence of a mutagenic effect from resins PRS-2 and PRS-4. 
Extracts of PRS-3 and PRS-4, which contain pentathiuram and tetron A 
accelerators, were found to contain piperidine, p-piperidinethial, di- 
pentamethylthiuram, dithiocarbamate, zinc salts and related substances. 
Toxicity of the extracts was possibly due to these and other toxic sub- 
stances formed in the vulcanization process. Work was done in the toxi- 
cology, the sanitary-chemical and the chemical-analytical laboratories 

of the authors’ institute. Use of the resins which involves contact with 
the food is not recommended. No references. 


a TF « 








USSR UDC 616. 36-002.14-022.6-06:615.285.7.099 


COURSE AND SEQUELLAE OF INFECTIOUS HEPATITIS IN INDIVIDUALS WHO USE 
PESTICIDES IN AGRICULTURE 


Moscow GICIYENA TRUDA I PROFESSIONAL'NYYE ZABOLEVANIYA in Russian No 11, 
Nov 78 p 57 


YAKUBOVA, R. YA. and SHUKRULLAYEV, I. SH., Samarkand 


[Abstract] Sixty-eight patients were studied who were affected by 
infectious hepatitis and who had come in contact with agricultural 
pesticides viz., several chloro- ond organophosphorus compounds: 

33 contacted them in work, 35 in the environmat. The clinical labora- 
tory findings were compared to a control group (160) of hepatitis 
patients who had not been in contact with the pesticides. In the 
hepatitis/pesticide--contact patients symptoms of the hepatitis appeared 
earlier, were more severe and more protracted than in the patients with 
hepatitis alone. Residual symptoms, asthenovegetative syndrome, enlarged 
liver, icterus, protein shift, eazyme level, persisted; recovery of 

the control group was more rapid. Wo references. 


USSR UDC 615.285.7.099 076.9 


TOXICITY OF CHRONIC INHALATION OF CHLOROPALLADOSAMINE IN EXPERIMEMTAL 
ANIMALS 


Moscow CIG'TYENA TRUDA I PROFESSIONAL'NYYE ZABOLEVANIYA in Rusrian No 11, 
Nov 7* op 45-46 manuscript received 31 Jan 78 


PANO' A, A. I. and VESELOV, V. G., Krasnoyarsk Medical Institute 


[Absiract] Chloropalladosamine is Pd(NH,).Cl., an intermediate in 
industrial preparation of palladium. To evaluate its toxicity, rats 
were exposed to several levels of the product in a modified V. B. Latush- 
kina dust chamber, 5 hours per day, 5 days a week for 5 months. Para- 
meters measured were effect on body ~cight, blood picture,--total pro- 
tein, urea, lipoids, and, other blood chemistries--, urinalysis and 
organ content of palladium. The product under chronic exposure was 

found to induce functional damage to the liver and kidneys; the thres- 
hold level in air was 5.4 mg/m? (2.6 mg of Pd per m). An empirically 
selected safe level is suggested. References 7: 6 Russian, 1 Western. 
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USSR MC 615.285.7.547.241).099.015.42:616-098.934.55 


STATUS OF METABOLITES AND ACTIVITY OF CARBOHYDRATE METABOLIC ENZYMES IN 
PATIENTS WITH CHRONIC CHLORO- AND ORGANOPHOSPHORUS PESTICIDE POISONING 


Moscow GIGIYENA TRUDA I PROFESSIONAL*NYYE ZABOLEVANIYA in Russian No ll, 
Nov 78 pp 28-29 manuscript received 9 Jan 78 


DZHAPAROV, A. K. and KARIMOV, V. A., Imstitute of Sanitation, Hygiene 
and Occupational Diseases, Tashkent 


[Abstract] Ninety-five patients (workers on tractors, kolkhozes, 
sovkhozes, airplane technicians and pilots, agronomic entomologists and 
disinfectors) affected by organophosphorus or chloroorganic pesticides 
were seen in the clinic of the Uzbek Scientific Research Institute of 
Sanitation, Hygiene and Occupational Diseases. They had had extended 
contact with DDT, hexachlorane, heptachlor and/or chloridan, and 
methylmercaptofos, chlorofos, thiofos, rogor and antio, with varying 
degrees of injury. Clinical chemical assay showed drop in blood glucose, 
elevation of lactic acid level, increased glucose-6-phosphatase and 
lactate-dehydrogenase erzyme levels. It is suggested that diagnosis 

of the degree of damage from these pesticides should inciude the cited 
analyses. References 8: Russian. 


USSR UDC 6)6-008.949.5:66.062.854)-092.9-074 


METABOLISM OF DIMETHYLFORMAMIDE AS A FUNCTION OF TERE INTENSITY OF ITS 
ACTION 


Moscow GIGIYENA TRUDE I PROFESSIONAL'NYYE ZABOLEVANIYA in Russian No 11, 
Nov 78 pp 24-27 manuscript received 14 Jun 77 


SANOTSKTY, I. V., MURAV'YEVA, S. I., ZAYEVA, G. N., ANNAYER, L. P. and 
SEMILETKINA, N. N., Institute of Labor Hygiene and Occupational Diseases, 
Academy of Medical Sciences USSR, Moscow 


[Abstract] The purpose of this work was two-fold: (i) assay of dimethyl- 
formamide (DMF) and its metabolite methylformamide (MF) in blood and 

urine of adult rats administered doses ranging from 4 to 4900 mg/kg of 
DMF: (ii) comparison of the intensity of metabolism and the changes in 
functional indices, in order to evaluate toxicity of the metabolizing 
products. At DMF levels of 200-4000 mg/kg, unchanged DMF was found in 

the rat blood at a level proportional to size of dose; in the urine of 
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rats given 200 mg, the DMF and MF level were the same, whereas at higher 
levels than 200 of the DMF exceeded MF and at lower levels the MF ex- 
ceeded DMF. A level of m:tabolism of DMF of 50% appeared to correspond 
to the toxic threshold for DMF. When MF is secreted at a level less 
than 50%, a toxic action is present. Total content of DMF and MF is 
relatively constant and is not a function of the level of action of 

the dose. Figure 1, references 4: 2 Russian, 2 Western. 


USSR UDC 613.632:547.546 


HEALTH STATUS OF WORKERS EXPOSED TO NITRODERIVATIVES OF TOLUENE UNDER 
PRESENT MANUFACTURING CONDITIONS 


Moscow GIGIYENA TRUDA I PROFESSIONAL"NYYE ZABOLEVANIYA in Russian No 1l, 
Nov 78 pp 22-24 manuscript received 1 Nev 77 


KLEYNER, A. I., SONKIN, I. S., ANATOVSKAYA, V. S., KRYLOVA, YE. V. and 
NEDBAYLO, YE. P., Institute of Labor Hygiene and Occupational Diseases, 
Kharkov 


|Abstract] The studies reported were carried out by the authors at a 
chemical enterprise and involved 247 workers, mainly operators of 
mechanical devices, who come in contact with nitroderivatives of toluene 
(NT). The workers were mostly in the age bracket up to 40, with over 

> years experience on the job. The manufacturing process is subject 

to escape of NT into the shop environment, exceeding permissible levels, 
and skin contact by the NT. Complaiats included indigestion, pains in 
the liver area, bitter taste in the mouth, headache, nausea and the like. 
Neurological, ophthalrological, hematological, cardiovascular and 
clinical blood studies revealed no serious occupational problems. Data 
do point to the need for rout’ne medical monitoring of workers in modern 
NT production, and for protection against exposure (e.g., in the form of 
dust-tight clothing, shoes, gloves and respirators). No references. 
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USSR UDC 678.745. 32-134.432.5 01:543.9 
TOXICITY OF COPOLYMERS OF ACRYLONITRILE + ACRYLATE 

Moscow PLASTICHESKIYE MASSY in Russian No 6, 1979 pp 49 

SHUMSKAYA, N. I., amd MEL‘NIKOVA, V. V. 


[Abstract] A study was made of the toxicity of the title material in 
the form of a powder having a grain size of less than 1 mm. Toxicity 
was evaluated in white mice and grey rabbits under conditions of single 
and multiple ingestion, single inhalation, and also application on the 
skin and mucous membrane of the eyes. For the oral administration, 

the copolymer was dissolved in sunflower oil in doses of 10, ¢<, 5, 3, 

1 and 0.5 g/kg. A 25% solution in sunflower oil was also used on the 
skin and mucous membrane. Only slight toxic effects were noted for 

the single oral doses, even for the 10 kg/g amount. Weak cummulative 
effects were observed for the repeated administrations. 


USSR UDC 547.759.3 


INDOLE DERIVATIVES: 0.4. 3-ALKYL~11-METHOXY-12c-METHYL-1,2,3,4,6,7,8,1l2c- 
OCTAHYDROINDOLO(3,2-a) QUINOLIZINES 


Yerevan ARMYANSKII KHIMICHESK’Y ZHURNAL in Russian Vol 31, No 11, Nov 78 
pp 857-861 manuscript received 17 Jan 78 


SHAKHATUNI, R. K., SHIROYAN, F. R. and PARTEV, D. Z., Institute of Fine- 
Structural Organic Chemistry imeni A. L. Midzhoyan, Academy of Sciences 
Armenian SSR, Yerevan 


[Abstract] In order to study the biological effect of tetracyclic 
analogs of tetrahydro-gamma-carboline derivatives, octahydroindolo 
(3,2-a) quinolizines were synthesized by triple substitution reactions 
from 5-methoxy-isotyriptsmine and 2-oxo-3-alkyl-6-methyl-isomethyl- 
2,3-dihydropyran through isotriptamides and lactams to a final reduction. 
The effect of the hydrochlorides of these compounds on the temperature 
and the behavior of mice and rats was measured. Furthermore, infrared 
and proton-magnetic-resonance spectra were recorded on aluminum oxide 

of second-degree activity. Diagrams 1; tables 3; references 6: 

4 Russian, 1 German, 1 Western. 
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Polymers and Polymerization 


USSR UDC 547. 391.1.3(0.888) 


THE FLAME RETARDANCY OF GLYCIDYL-ALPHA-BROMACRYLATE COPOLYMERS WITH 
CERTAIN MONOMERS 


Tashkent UZBERSKIY KHIMICHESKIY ZHURNAL in Russian No 5, 1978 pp 88-89 
manuscript received 19 Apr 78 


KHODZHAYEVA, F., MUKHITDINOV, N. A. and GIBOV, K. N., Institute of 
Chemistry, Academy of Sciences Uzbek SSR 


[Abstract] The flame retardancy of copolymers of acrylonitrate or 
styrene with glycidyl-alpha-bromacrylate (GAB) was studied. Thermo- 
gravimetric analysis showed that the presence of GAB decreased the 
thermal stability of the polymers due to the release of fire inhibiting 
HBr, which initiates polymer breakdown. Linear pyrolysis at 700° con- 
firms this. The fire resistance of the copolymers was increased with 
the degree of increase depending on the bromine content. Subsurface 
coke formation by the epoxide group also enhances flame retardancy. 
Figures 2; tables 1; references 7: 3 Russian, 4 Western. 


USSR UDC 677.464-486.32.021.125.26-913.1 
THE PRODUCTION OF HOLLOW FIBERS FROM CELLULOSE ACETATE 


Moscow KHIMICHESKIYE VOLOKNA in Russian No 6, 1978 pp 41-42 manuscript 
received 10 Apr 78 


BAKUNOV, V. A., MAYBORODA, L. F., BUDNITSKIY, G. A. and SNETKOVA, O. N. 


[Abstract] The dry method production of hollow cellulose acetate fibers 
for kidney dialysis containing 53.7% bound acetic acid was investigated. 
Open segment and slotted spinnerets did not give fibers with round 
canals, while open and tube-centered ring spinnerets did produce hollow 
fibers. The desired diameter to wall thickness (D/d) ratio was obtained 
using spirrerets with openings 400-450 um in diameter. The spinning 
solution viscosity should not be less than 100 Poise and the temperature 
should be between 40 and 80°. The D/d ratio increases in the region of 
negative spinneret draft and is practically constant for draft greater 
than 50%. However positive draft is necessary for the correct formation 
of cylindrical fibers, as indicated by microphotography. Figures 4; 
tables 1; references 4: 2 Russian, 2 Western. 
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USSR UDC 678.743.45+461:537.226:621:039.073 


INFLUENCE OF RADIATION ON THE DIELECTRIC PROPERTIES OF POLYTRIFLUGRO- 
ETHYLENE 


Moscow PLASTICHESKIYA MASSY in Russian No 6, 1979 pp 39-40 manuscript 
received 16 Mar 78 


MATVEYEV, V. K., SURNIN, V. A., and VARYSBERT, S. E. 


[Abstract] The title study was made in the temperature range -100 to 
+170°C for low and high frequency maxima in the relaxation dielectric 
losses. Both maxima are related to the relaxation of the dipole in the 
amorphous phase of the polymer. The absolute value of both maxima 
changed somewhat with different radiation doses. Gel-fraction and degree 
of crystallinity were also determined. The spread of relaxation times 
and the AE = (€, -€), effective dipole moment were calculated. Both 
of the examined compolinds, under the influence of radiation, experience 
radiation chemical effects. The number of cross-linked macromolecules 
in the polytrifluoroethylene is significantly larger. For a dipole- 
group process, the tangent of the dipole loss initially increases with 
an increasing radiation dose, then decreases until at a dose of 400 
Mrads, its value is significantly less than the original. The dipole 
content also changes during irradiation, however, its change is very 
smali (for example, from 1022 to 1019 cm-3) and exerts only a small in- 
fluence on the changes in dielectric properties. Tables 1; figures 2; 
references 5: Russian. 


USSR UDC 678.74.22:678.049 
A NEW PLASTICIZER FOR PREPARING ARTIFICIAL LEATHER 


Moscow PLASTICHESKIYA MASSY in Russian No 6, 1979 pp 45-46 manuscript 
received 17 Nov 77 


KHAMAYEV, A. Z., KAS'YANOV, V. A., BIKKULOV, A. Z., KOKOVINA, A. Z., 
and BAGAUTDINOVA, N. N. 


[Abstract] This article examines the possibility of applying plasticizers 
used for the preparation of PVC - K-59, the xylitol complex esters of 
synthetic fatty acids Ce to C, - for the preparation of synthetic 

leather. The K-59 was synthesized at 205 - 210°C by a 1:5 molar ratio 
mixture of xylitol: fatty acid. Zinc oxide was used as an esterifica- 
tion catalyst. The physical properties of the synthesized material are 
given. The K-59 plasticizer combines easily with the plastic and the 

resu ting product showed physical and mechanical properties equal to or 
better than the control samples. Tables 2, references 2: Russian. 
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USSR UDC 678.743.22:678.049 


USING THE 2, 3-EPOXYTETRAHYDRODICYCLOPENTA’ (ENE-OL ESTERS OF FATTY ACIDS 
AS PLASTICIZERS IN PVC 


Moscow PLASTICHESKIYE MASSY in Russian No 6, 1979 pp 44-45 manuscript 
received 21 Dec 77 


ZEYNALOV, B. K., SULEYMANOVA, Z. G., MAMEDOVA, R. A., DADASHEVA, T. G., 
ISKENDEROVA, S. A., KASIMOVA, M. M., amd DZHAFAROVA, A. A. 


[Abstract] Esters of epoxy fatty acids are very effective plasticizers 
for PVC due to their light- and heat-stability. A study was made of the 
plasticizer effectiveness of a homologous series of the title compounds, 
for the fatty acids C, to Ci5- The physical, mechanical, and dielectric 
properties of the compounds considered in this study are given. With 

an increase in the length of the alkyl radical of the esters, the time 
of their combining with the PVC increases; an increase in temperature 
shortens this time. An increase in the length of the alkyl group also 
results in an increase in the cold resistance of and in the concentration 
of the sol fraction in the plastic. Tables 2; figures 1; references: 

7 Russian. 
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Radiation Chemistry 


USSR UDC 615.849.1.015.25:547.7(067) 


INVESTIGATION OF RADIOPROTECTIVE AGENTS AMONG HETEROCYCLIC COMPOUNDS 
(SURVEY) 


Moscow KHIMIKO-FARMATSEVTICHESKIY ZHURNAL in Russian Vol 12, No 10, 
Oct 78 pp 25-34 manuscript received 4 Oct 77 


BELEN'KAYA, I. A., SLAVACHESKAYA, N. M., STREL’NIKOV, YU. YE. and 
PROSYPKINA, A. P., Military Medicine Academy imeni S. M. Kirov, Leningrad 


[Abstract] A summary is given of available data from worldwide sources 
on the radioprotective effect of heterocyclic compounds with heteronuclei 
differing in structure. Hitherto data on the radioprotective effect and 
the relationship between structure and the radioprotective effect have 
been summarized only for indolyl alkyl amines. Not discussed are conm- 
pounds which have been sufficiently treated in earlier studies; these 
include compounds in which the heteronucleus is a substituent at the 
nitrogen or sulfur atom in radioprotectors of the group of beta- 
mercaptoethylamine and its derivatives, heteronuclei of the thiazole 
greup, and derivatives of indole. Research on compounds possessing 
ra‘ioprotective activity has been most extensive among nitrogen contain- 
ing heteronuclei. Summarized are data on pyridine and its derivatives, 
derivatives of quinoline and acridine, derivatives of quinoxaline, 
pheriazine, phthalazine and carbazole, pyrimidine derivatives, 8-alkyl- 
mercapto derivatives of caffeine, derivatives of imidazole, the triazole- 
2,%-dithione and tetrazole-thione series, and heterocyclic compounds 
conteining other heteroatoms in addition to a nitrogen atom. The latter 
include benzthiazoles, derivatives of 8-thiaxanthine and 8-thiapurine, 
derivatives of 1,2-dithiolium, dithiolanes, amino derivatives of 1,2- 
dithiepane, derivatives of quercitrol, and selenium containing hetero- 
nuclei, such as selenochromon and s¢elenoxanthene. A total of more than 
60 heterocyclic systems has been studied in the search for agents for 
the prevention of radiation disease. The prospects for success among a 
specific class of heterocyclic compourds are hard to judg?, since most 
studies have been fragmentary. The probability of finding effective 
radioprotectors in each class is rather great with a more profound 
study. References 120: 66 Western, 54 Soviet. 
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